NRC-006H

Rev. 12

STP3&4 Final Safety Analysis Report

Figure 3H.6-140 DGFOSV SAP2000 Model

3H-528 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 12

STP3&4 Final Safety Analysis Report
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Figure 3H.6-142 DGFOSV Slab 1 Looking Down

Horizontal Reinforcement Zones
Near Side Face
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Figure 3H.6-143 DGFOSYV Slab 1 Looking Down Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-145 DGFOSV Slab 1 Looking Down Vertical Reinforcement Zones Far Side Face
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Figure 3H.6-147 DGFOSV Roof 2 Looking Down Horizontal Reinforcement Zones Near Side Face

3H-535 Details and Evaluation Results of Seismic Category 1 Structures



sain1onis T A10Bared J1WSISS JO S1NSay uoljenjeAd pue s|relsd

9€G-HE

51_6“

A Ef

38'—8"

71_911

/]

5n_1 "

L

2-V-L

3-V-L

J:,_g.‘

1-V-L 320"
2-V-L 3'-4"
5
o1 |

Figure 3H.6-148 DGFOSV Roof 2 Looking Down Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-149 DGFOSV Roof 2 Looking Down Horizontal Reinforcement Zones Far Side Face

3H-537 Details and Evaluation Results of Seismic Category 1 Structures
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Figure 3H.6-152 DGFOSV Slab 3 Looking Down
Vertical Reinforcement Zones
Near Side Face

Details and Evaluation Results of Seismic Category 1 Structures 3H-540
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Figure 3H.6-153 DGFOSV Slab 3 Looking Down
Horizontal Reinforcement Zones
Far Side Face

3H-541 Details and Evaluation Results of Seismic Category 1 Structures
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Figure 3H.6-154A DGFOSV Slab 3 Looking Down
Vertical Reinforcement Zones
Far Side Face

Details and Evaluation Results of Seismic Category 1 Structures 3H-542
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Figure 3H.6-155 DGFOSV Roof 5 Looking Down

Details and Evaluation Results of Seismic Category 1 Structures 3H-544
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Details and Evaluation Results of Seismic Category 1 Structures 3H-546
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Figure 3H.6-159 DGFOSV Roof 6 Looking Down
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Figure 3H.6-160 DGFOSV Roof 6 Looking Down
Vertical Reinforcement Zones
Near Side Face
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Figure 3H.6-163 DGFOSV Wall 7 Looking From Outside Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-165 DGFOSV Wall 7 Looking From Outside
Horizontal Reinforcement Zones
Far Side Face
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Figure 3H.6-166 DGFOSV Wall 7 Looking From Outside
Vertical Reinforcement Zones
Far Side Face

3H-555 Details and Evaluation Results of Seismic Category 1 Structures
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Figure 3H.6-167 DGFOSV Wall 7 Looking From Outside Transverse Reinforcement Zones
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Figure 3H.6-168 DGFOSV Wall 8 Looking From Outside
Horizontal Reinforcement Zones
Near Side Face
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Figure 3H.6-169 DGFOSV Wall 8 Looking From Outside
Vertical Reinforcement Zones

Near Side Face
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Figure 3H.6-170 DGFOSV Wall 8 Looking From Outside Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-171 DGFOSV Wall 8 Looking From Outside
Vertical Reinforcement Zones
Far Side Face
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Figure 3H.6-172 DGFOSV Wall 8 Looking From Outside Transverse Reinforcement Zones
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Figure 3H.6-173 DGFOSV Wall 9 Looking From Outside Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-174 DGFOSV Wall 9 Looking From Outside Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-175 DGFOSV Wall 9 Looking From Outside Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-176A DGFOSV Wall 9 Looking From Outside Vertical Reinforcement Zone Far Side Face
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Figure 3H.6-176B DGFOSV Wall 9 Looking From Outside Transverse Reinforcement Zone
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Figure 3H.6-177 DGFOSV Wall 10 Looking From Outside Horizontal Reinforcement Zones Near Side Face

1-H-L 20'-0"
N
2-H-L 13"
N
) 14'-0"

V% ¢€dlS

11o0day sisAjeuy A1ajes [eulq

¢T 'Aayd



sain1onis T A10Bared J1WSISS JO S1NSay uoljenjeAd pue s|relsd

89G-HE

1-V-L

2-V-L

20-0"

611"

14'-0"

Figure 3H.6-178 DGFOSV Wall 10 Looking From Outside Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-179 DGFOSV Wall 10 Looking From Outside Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-180A DGFOSV Wall 10 Looking From Outside Vertical Reinforcement Zones Far Side Face
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Figure 3H.6-181 DGFOSV Wall 11 Looking From Outside

Details and Evaluation Results of Seismic Category 1 Structures 3H-572
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Figure 3H.6-182 DGFOSV Wall 11 Looking From Outside

3H-573 Details and Evaluation Results of Seismic Category 1 Structures
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Figure 3H.6-183 DGFOSV Wall 11 Looking From Outside
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G/G-HE

sa1n1oNNS T A1oBaren J1WsSIaS JO S} NSay uolen[eAd pue sjrelad

2-V-L

15-0"

1-V-L 113"

L e )

A

Figure 3H.6-184 DGFOSV Wall 11 Looking From Outside
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Figure 3H.6-185 DGFOSV Wall 12 Looking From Outside
Horizontal Reinforcement Zones
Near Side Face

Details and Evaluation Results of Seismic Category 1 Structures 3H-576
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Figure 3H.6-186 DGFOSV Wall 12 Looking From Outside Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-187 DGFOSV Wall 12 Looking From Outside
Horizontal Reinforcement Zones
Far Side Face
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Figure 3H.6-188 DGFOSV Wall 12 Looking From Outside
Vertical Reinforcement Zones

Far Side Face
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Figure 3H.6-189 DGFOSV Wall 12 Looking From Outside Transverse Reinforcement Zones
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Figure 3H.6-190 DGFOSV Wall 13 Looking From Outside Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-191 DGFOSV Wall 13 Looking From Outside Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-192 DGFOSV Wall 13 Looking From Outside
Horizontal Reinforcement Zones
Far Side Face
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Figure 3H.6-194 DGFOSV Wall 13 Looking From Outside
Transverse Reinforcement Zones
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Figure 3H.6-195 DGFOSV Wall 14 Looking From Outside
Horizontal Reinforcement Zones
Near Side Face

v ®€dLS

1oday sisAjeuy Alajes euid

¢T 'Aayd



1/8G-HE

sa1n1oNNS T A1oBaren J1WsSIaS JO S} NSay uolen[eAd pue sjrelad

1-V-L
2-V-L 20-0"
N
B
5-8" |2-v-L
3-v-L| 6-11"
26" 3V-L
2-V-L .
N
— 29" /1\/ 25-11" /|l/ /Il/
1'-8" 1-8"
320"
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Figure 3H.6-197 DGFOSV Wall 14 Looking From Outside
Horizontal Reinforcement Zones
Far Side Face
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Figure 3H.6-198 DGFOSV Wall 14 Looking From Outside
Vertical Reinforcement Zones
Far Side Face
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Figure 3H.6-199 DGFOSV Wall 14 Looking From Outside
Transverse Reinforcement Zones

v ®€dLS

1oday sisAjeuy Alajes euid

¢T 'Aayd



T6G-HE

sa1n1oNNS T A1oBaren J1WsSIaS JO S} NSay uolen[eAd pue sjrelad

£ oo f— so —f

1-10" 2-H-L 2-H-L i 10"

1-H-L 200"

1.8"

___7f

5-0" g}( 2-H-L | 5-0"

)L 2-H-L 2'6" ‘
“— 50" # | J/ 29" &

32'-0"

Figure 3H.6-200 DGFOSV Wall 15 Looking From Outside
Horizontal Reinforcement Zones
Near Side Face
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Figure 3H.6-201 DGFOSV Wall 15 Looking From Outside
Vertical Reinforcement Zones
Near Side Face
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Figure 3H.6-202 DGFOSV Wall 15 Looking From Outside
Horizontal Reinforcement Zones
Far Side Face
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Figure 3H.6-203A DGFOSV Wall 15 Looking From Outside
Vertical Reinforcement Zones
Far Side Face
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Figure 3H.6-203B DGFOSV Wall 15 Looking From Outside
Transverse Reinforcement Zones
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Figure 3H.6-205 DGFOSV Wall 16 Looking From Outside
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Near Side Face
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Figure 3H.6-207 DGFOSV Wall 16 Looking From Outside
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Figure 3H.6-208 DGFOSV Wall 16 Looking From Outside Transverse Reinforcement Zones

Details and Evaluation Results of Seismic Category 1 Structures 3H-600



Rev. 12
STP3&4 Final Safety Analysis Report

Figure 3H.6-209 SSI Model of RSW Piping Tunnel
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Figure 3H.6-211 2D Model of UHS/RSW Pump House, RSW Piping Tunnel, DGFOSVs and RB

3H-607 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 12

STP3&4 Final Safety Analysis Report

Depth Below Ground Surface (feet)

3H-608

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

Lateral Seismic Soil Pressure on RSW Tunnel E. Wall
With RB and RWB (psf)

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

l—

"

— . T "

A
I

SSSI Seismic Soil Pressure on RSW Tunnel E. Wall (with
RB and RWB), Envelope of all soil cases analyzed

Calculated ASCE 4-98 Loading

=)

X == == Seismic Soil Pressures Used in Design Calculation

(Excluding Separated Case)
SSI Separated Case

SSI Pressures Excluding Separated Case

Figure 3H.6-212 Lateral Seismic Soil Pressures (psf) on RSW Piping
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Lateral Seismic Soil Pressure on RSW Tunnel W. Wall
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Figure 3H.6-213 Lateral Seismic Soil Pressures (psf) on RSW Piping Tunnel
West Wall (Main Cross Section of RSW Piping Tunnel)
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Figure 3H.6-214 Lateral Seismic Soil Pressures (psf) on RSW Piping Tunnel
North Wall (RSW Piping Tunnel near UHS/RSW Pump House)
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Figure 3H.6-215 Lateral Seismic Soil Pressures (psf) on RSW Piping Tunnel
South Wall (RSW Piping Tunnel near UHS/RSW Pump House)
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Figure 3H.6-216 Lateral Seismic Soil Pressures (psf) on RSW Piping Tunnel East Wall For
UB In-Situ Soil Case (Main Cross Section of RSW Piping Tunnel, Including Effect of
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Figure 3H.6-217 Lateral Seismic Soil Pressures (psf) on RSW Piping Tunnel West Wall For
UB In-Situ Soil Case (Main Cross Section of RSW Piping Tunnel, Including Effect of
Vertical Excitation)
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Figure 3H.6-218 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on RSW
Pump House South Wall
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Figure 3H.6-219 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on RSW
Pump House North Wall
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Figure 3H.6-220 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic
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Figure 3H.6-222 3D Model of DGFOSV for SSI Analysis
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Figure 3H.6-222a Amplified N-S Site-Specific Response Spectra
Diesel Generator Fuel Qil Storage Vault (DGFOSV)
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Figure 3H.6-222b Amplified E-W Site-Specific Response Spectra
Diesel Generator Fuel Qil Storage Vault (DGFOSV)
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Amplified Vertical Site-Specific Response Spectra (5% Damping)
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Figure 3H.6-225 2D SSSI Model of DGFOT, DGFOSV and
Crane Foundation Retaining Wall
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Figure 3H.6-226 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
Diesel Generator Fuel Oil Storage Vault No. 1B North Wall
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Figure 3H.6-227 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
Diesel Generator Fuel Oil Storage Vault No. 1B South Wall
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Figure 3H.6-228 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
Diesel Generator Fuel Oil Storage Vault No. 1C North Wall
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Figure 3H.6-229 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
Diesel Generator Fuel Oil Storage Vault No. 1C South Wall
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Figure 3H.6-230 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
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Figure 3H.6-231 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
Diesel Generator Fuel Oil Storage Vault No. 1A West Wall
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Figure 3H.6-232 Active Lateral Earth Pressure on the UHS Basin Walls
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Figure 3H.6-233 Active Lateral Earth Pressure on the North, East and West
Walls of the RSW Pump House
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Figure 3H.6-234 Active Lateral Earth Pressure on the South Wall of the RSW Pump House
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Figure 3H.6-235 Passive Lateral Earth Pressure on the UHS Basin Walls
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Figure 3H.6-236 Passive Lateral Earth Pressure on the North, East and West
Walls of the RSW Pump House
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Figure 3H.6-237 Passive Lateral Earth Pressure on the South Wall of the RSW Pump
House
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Figure 3H.6-239 At-Rest Lateral Earth Pressure on the North, East and West
Walls of the RSW Pump House
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Figure 3H.6-240 At-Rest Lateral Earth Pressure on the South Wall of the
RSW Pump House
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Figure 3H.6-241 At-Rest Lateral Earth Pressure on the Diesel Generator
Fuel Oil Storage Vault Walls
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Figure 3H.6-242 Dynamic At-Rest Lateral Earth Pressure on the Diesel
Generator Fuel Oil Storage Vault Walls
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Figure 3H.6-243 Active Lateral Earth Pressure on the Diesel Generator
Fuel Oil Storage Vault Walls
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Figure 3H.6-244 Passive Lateral Earth Pressure on the Diesel Generator
Fuel Oil Storage Vault Walls
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Figure 3H.6-245 Active Lateral Earth Pressure Diagrams for Typical Section of RSW
Tunnel
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Figure 3H.6-246 At-Rest Lateral Earth Pressure Diagrams for Typical Section of RSW
Tunnel
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Figure 3H.6-247 Passive Lateral Earth Pressure Diagrams for
Typical Section of RSW Tunnel
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Figure 3H.6-253 Driving Lateral Pressure on the East and West Walls of RSW Tunnel
(for Stability Evaluation)
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Figure 3H.6-254 Resisting Lateral Pressure on the East and West Walls of RSW Tunnel
(for Stability Evaluation)
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Figure 3H.6-255 Driving Lateral Pressure on the North, East, South, and West Walls of
DGFOSV (for Stability Evaluation)
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Figure 3H.6-256 Resisting Lateral Pressure on Walls of DGFOSV Perpendicular to Tank
(for Stability Evaluation)
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Figure 3H.6-257 Resisting Lateral Pressure on Walls of DGFOSV Parallel to Tank
(for Stability Evaluation)
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Figure 3H.6-261 UHS/RSW Pump House, Section 1
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Figure 3H.7-1 SAP2000 Finite Element Analysis Model for DGFOT
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Figure 3H.7-2 Dynamic At-Rest Lateral Earth Pressure (psf) on the Walls of the Fuel QOil
Tunnel DGFOT Walls
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Figure 3H.7-3 Driving Lateral Earth Pressure (ksf) on the Walls of the Fuel Oil Tunnel (for
Stability Evaluation)
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Figure 3H.7-4 Resisting Lateral Earth Pressure (ksf) on the Walls of the Fuel Oil Tunnel
(for Stability Evaluation)
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Figure 3H.7-5 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures (psf) on
Fuel Oil Tunnel East Wall with Reactor Building and Crane Wall
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Figure 3H.7-6 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures (psf) on
Fuel Oil Tunnel West Wall with Reactor Building and Crane Wall
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Figure 3H.7-7 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures (psf) on
Fuel Oil Tunnel East Wall with Diesel Generator Fuel Oil Storage Vault and Crane Wall
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Figure 3H.7-8 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures (psf) on
Fuel Oil Tunnel West Wall with Diesel Generator Fuel Oil Storage Vault and Crane Wall
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Figure 3H.7-9 Access Region Walls Looking From Outside Horizontal Reinforcement
Zones Near Side and Far Side Faces
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Figure 3H.7-10 Access Region Walls Looking From Outside Vertical Reinforcement
Zones Near Side and Far Side Faces
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Figure 3H.7-11 Tunnel Walls Looking From Outside Horizontal Reinforcement
Zones Near Side Face
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Figure 3H.7-12 Tunnel Walls Looking From Outside Horizontal Reinforcement
Zones Far Side Face
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Figure 3H.7-13 Tunnel Walls Looking From Outside Vertical Reinforcement Zones
Near Side Face
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Figure 3H.7-14 Tunnel Walls Looking From Outside Vertical Reinforcement Zones
Far Side Face
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Figure 3H.7-14A Tunnel Walls Looking From Outside Transverse Reinforcement Zones

3H-677 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 12

STP3&4 Final Safety Analysis Report

Figure 3H.7-15 Tunnel and Access Region Basemat Looking Down Horizontal
Reinforcement Zones Near Side and Far Side Faces
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Figure 3H.7-16 Tunnel and Access Region Basemat Looking Down Vertical
Reinforcement Zones Near Side and Far Side Faces
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5-6"

Figure 3H.7-17 Tunnel and Access Region Basemat Looking Down Transverse Reinforcement Zones
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36-07

Figure 3H.7-18 Roof of Tunnel Looking Down Horizontal Reinforcement Zones
Near Side and Far Side Faces
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36-0°

Figure 3H.7-19 Roof of Tunnel Looking Down Vertical Reinforcement Zones
Near Side and Far Side Faces
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5-6"

1-T

36'-0"
Figure 3H.7-19A Roof of Tunnel Looking Down Transverse Reinforcement Zones
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Figure 3H.7-20 2D Model for SSI Analysis of a Typical Cross section of DGFOT
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Figure 3H.7-21 2D SSSI Model of RB, DGFOT and Crane Foundation Retaining Wall
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Figure 3H.7-22 Comparison of Spectra at Foundation of DGFOT - Lower Bound
Soil Properties, Horizontal X Direction
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Figure 3H.7-23 Comparison of Spectra at Foundation of DGFOT — Lower Bound Soil
Properties, Horizontal Y Direction
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Figure 3H.7-24 Comparison of Spectra at Foundation of DGFOT — Lower Bound Soil
Properties, Vertical Direction
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Figure 3H.7-25 Comparison of Spectra at Foundation of DGFOT — Mean Soil
Properties, Horizontal X Direction
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Figure 3H.7-26 Comparison of Spectra at Foundation of DGFOT — Mean Soil
Properties, Horizontal Y Direction
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Figure 3H.7-27 Comparison of Spectra at Foundation of DGFOT — Mean Soil
Properties, Vertical Direction
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Figure 3H.7-28 Comparison of Spectra at Foundation of DGFOT — Upper Bound Soil
Properties, Horizontal X Direction
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Figure 3H.7-29 Comparison of Spectra at Foundation of DGFOT — Upper Bound Soil
Properties, Horizontal Y Direction
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Figure 3H.7-30 Comparison of Spectra at Foundation of DGFOT — Upper Bound Soil
Properties, Vertical Direction
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Figure 3H.7-33 At-Rest Lateral Earth Pressure on the DGFOT Walls
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Figure 3H.7-34 Active Lateral Earth Pressure on the DGFOT Walls
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Figure 3H.7-35 Passive Lateral Earth Pressure on the DGFOT Walls
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Figure 3H.7-36 Typical DGFOT Section
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Figure 3H.8-1 Horizontal H1 Time History, Matching Horizontal R.G. 1.60 Response
Spectrum
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Figure 3H.8-2 Horizontal H2 Time History, Matching Horizontal R.G. 1.60 Response
Spectrum
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Figure 3H.8-3 Vertical V1 Time History, Matching Vertical R.G. 1.60 Response Spectrum
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Figure 3H.8-4 Target vs. Computed Response Spectra, H1 Component, 2% damping
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Figure 3H.8-5 Target vs. Computed Response Spectra, H1 Component, 3% damping
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Figure 3H.8-6 Target vs. Computed Response Spectra, H1 Component, 4% damping
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Figure 3H.8-7 Target vs. Computed Response Spectra, H1 Component, 5% damping
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Figure 3H.8-8 Target vs. Computed Response Spectra, H1 Component, 7% damping
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Figure 3H.8-9 Target vs. Computed Response Spectra, H2 Component, 2% Damping
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Figure 3H.8-10 Target vs. Computed Response Spectra, H2 Component, 3% Damping
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Figure 3H.8-11 Target vs. Computed Response Spectra, H2 Component, 4% Damping
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Figure 3H.8-12 Target vs. Computed Response Spectra, H2 Component, 5% Damping
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Figure 3H.8-13 Target vs. Computed Response Spectra, H2 Component, 7% Damping
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Figure 3H.8-14 Target vs. Computed Response Spectra, V1 Component, 2% Damping

3H-717 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 12

STP3&4 Final Safety Analysis Report

Figure 3H.8-15 Target vs. Computed Response Spectra, V1 Component, 3% Damping
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Figure 3H.8-16 Target vs. Computed Response Spectra, V1 Component, 4% Damping
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Figure 3H.8-17 Target vs. Computed Response Spectra, V1 Component, 5% Damping
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Figure 3H.8-18 Target vs. Computed Response Spectra, V1 Component, 7% Damping
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Figure 3H.8-19 Target vs. Computed Power Spectral Density, Horizontal HL Component
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Figure 3H.8-20 Target vs. Computed Power Spectral Density, Horizontal H2 Component
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Figure 3H.8-21 Target vs. Computed Power Spectral Density, Vertical V1 Component
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Figure 3H.11-1 Automobile Missile Impact Forcing Function
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Figure 3H.11-2 Idealized Impact Force Time History for Automobile Missile

Details and Evaluation Results of Seismic Category 1 Structures 3H-726



Rev. 12

STP3&4 Final Safety Analysis Report

(kip)

p Static Force

L -
e 5 at impact
! location (in)

(a) — Response is in Elastic Range

(kip)

p Static Force

" |

|

R"“I K| |

R 1 |
|

' >
d
1
o
y
< >
pdy
(demand}

(b) — Response Extends into Plastic Range
Figure 3H.11-3 Idealized Load-Deflection Diagrams

Details and Evaluation Results of Seismic Category 1 Structures 3H-727



Rev. 12

STP3&4 Final Safety Analysis Report

Reactor Building Hurricane Wind Load Assessment
Windward and Leeward Combined
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Hurricane Wind Load (Calculated in accordance with ASCE 7-05 using wind speed of 210 mph)

Tornado Wind Load - Based on tornado approaching the short side, a, of the Reactor Building (Loading
calculated in accordance with ASCE 7-88 using tornado wind speed of 300 mph per Section 3.3.2.1 of the
DCD)

Tornado Wind Load - Based on tornado approaching the long side, b, of the Reactor Building (Loading
calculated in accordance with ASCE 7-88 using tornado wind speed of 300 mph per Section 3.3.2.1 of the
DCD)

Figure 3H.11-4 Comparison of Hurricane and Tornado Wind Pressures for
Reactor Building
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Control Building Hurricane Wind Load Assessment
Windward and Leeward Combined
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Hurricane Wind Load - Based on wind approaching the short side, a, of the Control Building (Calculated in
accordance with ASCE 7-05 using wind speed of 210 mph)

Hurricane Wind Load - Based on wind approaching the long side, b, of the Control Building (Calculated in
accordance with ASCE 7-05 using wind speed of 210 mph)

Tornado Wind Load - Based on tornado approaching the short side, a, of the Control Building (Loading from
Figure 3H.2-17.a of the DCD - considers wind speed of 300 mph)

Tornado Wind Load - Based on tornado approaching the long side, b, of the Control Building (Loading from
Figure 3H.2-17.b of the DCD - considers wind speed of 300 mph)

Figure 3H.11-6 Comparison of Hurricane and Tornado Wind Pressures for
Control Building

3H-730 Details and Evaluation Results of Seismic Category 1 Structures



TEL-HE

sa1n1oNNS T A1oBaren J1WsSIaS JO S} NSay uolen[eAd pue sjrelad

Height above grade (ft)

40

35

30

25

20

15

10

Control Building Seismic Shear vs. Hurricane Shear

— DCD Table 3A-18 Seismic
Shear Diagram

= RG 1.221 Hurricane Shear

Diagram

0 2,000 4,000

6,000

8,000

10,000
Shear (kips)

12,000 14,000 16,000 18,000

20,000

Figure 3H.11-7 Comparison of Hurricane and Seismic Shear Forces for Control Building

V% ¢€dlS

11o0day sisAjeuy A1ajes [eulq

¢T 'Aayd



Rev. 12

STP3&4 Final Safety Analysis Report

Height above grade (ft)
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RSW Tunnel Access Region Hurricane Wind Load Assessment
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Figure 3H.11-8 Comparison of Hurricane and Tornado Wind Pressures for
RSW Piping Tunnels
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Figure 3H.11-9 Comparison of Hurricane and Tornado Wind Pressures for
RSW Pump House
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Figure 3H.11-10 Comparison of Hurricane and Tornado Wind Pressures for
UHS Basin and Cooling Towers
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Diesel Generator Fuel Oil Storage Vault
Hurricane Wind Load Assessment for Leeward Wall
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Pressure (psf)
Hurricane Wind Load - Based on wind approaching the short side, a, of the Diesel Generator Fuel Oil
Storage Vault (Calculated in accordance with ASCE 7-05 using wind speed of 210 mph)
Hurricane Wind Load - Based on wind approaching the long side, b, of the Diesel Generator Fuel Oil
Storage Vault (Calculated in accordance with ASCE 7-05 using wind speed of 210 mph)
Tornado Wind Load - Based on tornado approaching the short side, a, of the Diesel Generator Fuel Oil
Storage Vault (wind speed of 300 mph)
Tornado Wind Load - Based on tornado approaching the long side, b, of the Diesel Generator Fuel Oil
Storage Vault (wind speed of 300 mph)

Figure 3H.11-11 Comparison of Hurricane and Tornado Wind Pressures for
Diesel Generator Fuel Oil Storage Vaults

Details and Evaluation Results of Seismic Category 1 Structures 3H-735



Rev. 12

STP3&4 Final Safety Analysis Report

DGFOT Access Region Hurricane Wind Load Assessment
Windward and Leeward Combined
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Figure 3H.11-12 Comparison of Hurricane and Tornado Wind Pressures for
Diesel Generator Fuel Oil Tunnels
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3l Equipment Qualification Environmental Design Criteria

The information in this section of the reference ABWR DCD, including all subsections,
tables, and figures, is incorporated by reference with the following departures.

STD DEP T1 2.14-1 (Table 31-13)

STD DEP T1 2.15-2 (Table 31-4 and Table 31-14)
STD DEP T1 3.4-1 (Table 3I-13 note)

STD DEP 3I-2 (Table 3I-7)

STD DEP Admin

31.0.1 COL License Information
The following site-specific supplement addresses COL License Information Item 3.43.
The radiation environment conditions given in Tables 3I-7 through 31-11 and Tables 3I-
16 through 31-19 will be revised as necessary based upon as-designed and as-

procured equipment. These tables in the FSAR will be updated as necessary in
accordance with 10 CFR 50.71(e).

Equipment Qualification Environmental Design Criteria 3l-1
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Table 3I-4 Thermodynamic Environment Conditions Inside Reactor Building (Outside

Secondary Containment) Plant Normal Operating Conditions

1

Pressure Temperature Relative

Plant Zone/Typical Equipment kPaG °C Humidity
Max 58 60 Max 90
Diesel generator rooms [Figs. 1.2-8/9.5-6] 0 Min 10 Min 10

Table 3I-13 Thermodynamic Environment Conditions Inside Reactor Building
(Secondary Containment) Plant Accident Conditions® (Continued)

Time?

Plant Zone/Typical Equipment 1(h) 6 (h) 12 (h) 100 (day)
FCSbvalves-ineluding Femperatore(°C) |20 120 66 66
Isolation-valve-(recombiner Pressure{kPaG) [102:97° 20297 |[343 o
SetHprReH{powerSotFee-

4. Safety-related motor control centers, power centers, metal clad switchgear, and remote
multiplexing-units digital logic controllers in the reactor building are located outside the
secondary containment in the emergency electrical equipment rooms.

Table 31-14 Thermodynamic Environment Conditions Inside Reactor Building (Outside
Secondary Containment) Plant Accident Conditions

1

Pressure Temperature Relative

Plant Zone/Typical Equipment kPaG °C Humidity
Max 50 60 Max 90
Diesel generator room [Figs. 1.2-8/9.5-6] 0 Min 10 Min 10

31-2

Equipment Qualification Environmental Design Criteria
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Table 3I-17 Radiation Environment Conditions Inside Reactor Building
Design Basis Accident (Secondary Containment)

LOCA Dose Rate Integrated Dose*
Gamma Beta Gamma
Plant Zone/Typical Equipment Accident (Gy/h) (Gy/h) (Gy) Beta (Gy)
General floor area [Fig. 1.2-4] 15.6.5 8E-2 2E+0 2E+1 3E+2
RHR room [Figs. 1.2-4/5.4-10] 15.6.5 2E+3 1E+5 6E+5 8E+7
RCIC room [Figs. 1.2-4/5.4-8] 15.6.2 7E-2 1E+0 9E-1 3E+1
HPCF room [Figs. 1.2-4/6.3-7] 15.6.5 1E+3 6E+4 4E+5 5E+7
SGTS room [Figs. 1.2-10/6.5-1] 15.6.5 2E+4 2E+0 3E+7 3E+2
MS tunnel [Figs. 1.2-8/5.1-3] 15.6.4 9E-1 7TE+0 |ZE+9M 9E+B9E+0
Divisional valve room 15.6.5 2E+3 2E+5 8E+5 2E+8
[Figs 1.2-5/ECCS]
Instrument rack room 15.6.5 3E-2 2E+0 | 5E+O05E+0 | 5E+25E+2
[Figs. 1.2-6/ECCS]

1. Integration dose is summed over a six month period for Accident Case 15.6.5, 6 hours for

15.6.2, and 2 hours for 15.6.4.

Equipment Qualification Environmental Design Criteria
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3J Not Used

The information in this appendix of the reference ABWR DCD is incorporated by
reference with no departures or supplements.

Not Used 3J-1/2
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3K Designated NEDE-24326-1-P Material Which May Not Change Without Prior NRC
Staff Approval

The information in this appendix of the reference ABWR DCD, including all
subsections, is incorporated by reference with no departures or supplements.

Designated NEDE-24326-1-P Material Which May Not Change Without Prior NRC Staff Approval 3K-1/2
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3L Evaluation of Postulated Ruptures in High Energy Pipes

The information in this appendix of the reference ABWR DCD, including all subsections
and figures, is incorporated by reference with no departures or supplements.

Evaluation of Postulated Ruptures in High Energy Pipes 3L-1/2
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3M Resolution Of Intersystem Loss Of Coolant Accident For ABWR

The information in this appendix of the reference ABWR DCD, including all subsections
and tables, is incorporated by reference with the following departures.

STD DEP 11.2-1 (Table 3M-1)

STD DEP T1 2.4-3

3M.3 Boundary Limits of URS
STD DEP 11.2-1

(2)

Itis impractical to design or construct large tank structures to the URS design
pressure that are vented to atmosphere and have a low design pressure.
Tanks included in this category are:

(a) Condensate storage tank,

(b) SLC main tank,

(c) LCW collector reeeiving tank,

(d) HCW collector reeeiving tank,

(e) FPC skimmer surge tank, and

()  FPC spent fuel storage pool and cask pit.

(g) Condensate hotwell

In summary, the following low pressure sinks are protected by an adjacent closed valve
and are impractical to design to the URS design pressure.

(3)

(4)

()

(6)

SLC main tank -- Vented to atmosphere with the first closed valve at least
2.82 MPaG rating . The SLC main tank is designed to Seismic Category |I.

LCW Collector Reeer+rg Tank - Vented to atmosphere, and the first closed
valve is at least 2.82 MPaG and one of the four duat-tank’s inlet valves is
locked open.

HCW Collector Reeeit+rg Tank - Vented to atmosphere, and the first closed
valve is at least 2.82 MPaG and one of the three dualktank’s inlet valves is
locked open.

FPC Skimmer Surge Tank - The Fuel Pool Cooling Cleanup System’s
skimmer surge tank is open to the near atmospheric pressure of the refueling
floor. The first closed valve is at least 2.82 MPaG rated. The FPC skimmer
surge tank is designed to Seismic Category I.

Resolution Of Intersystem Loss Of Coolant Accident For ABWR 3M-1



Rev. 12

STP3&4 Final Safety Analysis Report

3M.4 Evaluation Procedure
STD DEP 11.2-1

Typical systems for this upgrade include the:
(1) Radwaste LCW and HCW collector reeeising tank piping,

(2) Fuel Pool Cooling System's RHR interface piping connected to the skimmer
surge tanks,

(3) Condensate Storage System's tank locked open supply valves,

(4) Makeup Water Condensate and Makeup Water Purified Systems with locked
open valves and pump bypass piping to the Condensate Storage Tank.

All test, vent and drain piping was upgraded where it interfaces with the piping
upgraded to URS pressure. Similarly, all instrument and relief valve connecting piping
was upgraded.

3M.5 Systems Evaluated
STD DEP 11.2-1

The following fourteen systems, interfacing directly or indirectly with the RCPB, were

evaluated.

Tier 2 Figure No.
11. Makeup Water (Purified) (MUWP) 9.2-5
System.
12. Radwaste System 11.2-2

(LCW Collector ReeeivingTank, HCW
Collector Reeeiving Tank).

13. Condensate and Feedwater (CFS) 10.4-6
System

3M-2 Resolution Of Intersystem Loss Of Coolant Accident For ABWR
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3M.8 Results
STD DEP T1 2.4-3

STP DEP 11.2-1

The results of this work are shown by the markups of the enclosed P&IDs, which are
Tier 2 figures. The affected sheets are listed below

Tier 2
System Figure No. Affected Sheet Nos.
1. Residual Heat Removal (RHR) System 5.4-10 1,2,3,4,6,7
2. High Pressure Core Flooder (HPCF) 6.3-7 1,2
System
3. Reactor Core Isolation Cooling (RCIC) 5.4-8 1,3
System
4. Control Rod Drive (CRD) System 4.6-8 1,3
5. Standby Liquid Control (SLC) System 9.3-1 1
6. Reactor Water Cleanup (CUW) System 5.4-12 1,3
7. Fuel Pool Cooling and Cleanup (FPC) 9.1-1 1,2
System
8. Nuclear Boiler (NB) System 5.1-3 1,5
9. Reactor Recirculation (RRS) System 5.4-4 1
10. Makeup Water (Condensate) (MUWC) 9.2-4 1
System
11. Makeup Water (Purified) (MUWP) 9.2-5 1,2,3
System
12. Radwaste System (LCW 11.2-2 1,3,7
CollectorReeeiving Tank, HCW
CollectorReeeiving Tank)
13. Condensate and Feedwater (CSF) 10.4-6

System

14. Sampling (SAM) System
Also, see Attachment A for more detail.

The design pressure of the following twe-tarkstank was upgraded as a result of the
evaluations performed in Attachment 3MA.

SLC test tank
1 net . I

Resolution Of Intersystem Loss Of Coolant Accident For ABWR 3M-3
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Tank Name
Condensate storage tank
SLC main tank

LCW collector reeeivifg.
tank

HCW collector reeeiving.
tank

FPC skimmer surge tank
FPC spent fuel storage pool
FPC cask pit

Condensate hotwell

Notes:

(1) Diameter and height calculated from volume based on diameter = height.

SWH = Static water head

Table 3M-1 Low Pressure Sink Component Sizes

Volume
m3
2110
32

140 430

140 45

30
2960
121
7800

Diameter
m

13.9
3.44

5.63 818
5.63 3-85

2.3

Height
m

13.9
3.44
5.63 818

5.63 3-85

7.2
11.8
11.8

20

Length Width
m m
17.9 14.0
3.2 3.2
30 13

Design
Pressure
MPaG

1.37
SWH
SWH 6-98

SWH
SWH
SWH

Note
1)
1)
(1)

1)

V% ¢€dlS
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3MA System Evaluation for ISLOCA

The information in this appendix of the reference ABWR DCD, including all
subsections, is incorporated by reference with the following standard departures.

STD DEP T1 2.4-1
STD DEP T1 2.4-3
STD DEP T1 2.14-1
STD DEP 3MA-1
STD DEP Admin

Some of the tables in the following sections contain “xx” and “xxx” designation,
indicating that the information will be determined later as a result of detailed design.
This is the same convention as was used in the reference ABWR DCD.

3MA.2.2 Downstream Interfaces

The 6th bullet of this subsection is deleted to reflect the removal of the Flammability
Control System.

STD DEP T1 2.14-1

3MA.2.3 Upgraded Components - RHR System

Reference
Sheet 2

The following information is added to the RHR Subsystem A suction piping from the
reactor pressure vessel grouping.

STD DEP T1 2.4-1

Press./Temp./Design/Seismic

Components Class Remarks
***300A-RHR-F016A Valve LC  2.82 MPaG, 182°C, 3B, As Was 1.37 MPaG
***300A-RHR-098 Pipe 2.82 MPagG, 182°C, 3B, As Was 1.37 MPaG

*** To FPC System interface

System Evaluation for ISLOCA 3MA-1
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STD DEP 3MA-1

RHR Subsystem A suction piping from the suppression pool.

Reference

Sheet 3

Components
20A-RHR-042 Pipe
20A-RHR-F061A Valve

Press./Temp./Design/
Seismic Class

2.82 MPaG, 182°C, 3B, As
2.82 MPaG, 182°C, 3B, As

RHR Subsystem A suction piping from the reactor pressure vessel.

Reference

Sheet 3

Components

50A-20A-RHR-F712A Valve

Press./Temp./Design/
Seismic Class

2.82 MPagG, 182°C, 3B, As

Remarks
Was 1.37 MPaG
Was 1.37 MPaG

Remarks

Was 1.37 MPaG

RHR Subsystem A discharge fill pump suction piping from the suppression pool.

Reference Components
25A-RHR-709 Pipe
25A-RHR-F718A Valve

25A-RHR-F719A Valve

Sheet 3

25A-RHR-PX013A Press.Pt.

Press./Temp./Design/
Seismic Class

2.82 MPaG, 182°C, 3B, As

2.82 MPaG, 182°C, 3B, As
2.82 MPaG, 182°C, 3B, As
2.82 MPaG, 182°C, 3B, As

Remarks
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

RHR Subsystem A discharge from relief valves and test line valve directly to the suppression

pool without restriction.

Reference Components

Sheet 3 20A-RHR-041 Pipe
20A-RHR-060A Valve

Sheet 2 250A-RHR-055A Valve

Press./Temp./Design/
Seismic Class

0.310 MPaG, 104°C, 3B, As

0.310 MPaG, 104°C, 3B. As

0.310 MPaG, 104°C, 3B, As

RHR Subsystem B suction piping from the suppression pool.

Reference

Sheet 4

Components
20A-RHR-152 Pipe
20A-RHR-061B Valve

Press./Temp./Design/
Seismic Class

2.82 MPaG, 182°C, 3B, As
2.82 MPaG, 182°C, 3B, As

Remarks
No Change
No Change
No Change

Remarks
Was 1.37 MPaG
Was 1.37 MPaG

RHR Subsystem B discharge fill pump suction piping from the suppression pool.

Press./Temp./Design/

Reference Components Seismic Class
Sheet 4 25A-RHR-123 Pipe 2.82 MPagG, $82°€182°C, 3B,
As

25A-RHR-741 Pipe 2.82 MPaG, 182°C, 3B, As
25A-RHR-F718B Valve 2.82 MPaG, 182°C, 3B, As
25A-RHR-F719B Valve 2.82 MPaG, 182°C, 3B, As
25A-RHR-PX013B Press.Pt. 2.82 MPaG, 182°C, 3B, As

3MA-2

Remarks

Was 1.37 MPaG

Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

System Evaluation for ISLOCA
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RHR Subsystem C suction piping from the suppression pool.

Press./Temp./Design/

Reference Components Seismic Class
Sheet 6 20A-RHR-255 Pipe 2.82 MPaG, 182°C, 3B, As
20A-RHR-F061C Valve 2.82 MPaG, 182°C, 3B, As

Remarks

Was 1.37 MPaG
Was 1.37 MPaG

RHR Subsystem B discharge from relief valves and test line valve directly to the suppression

pool without restriction.

Press./Temp./Design/

Reference Components Seismic Class

Sheet 4 20A-RHR-151 Pipe 0.310 MPaG, 104°C, 3B, As
20A-RHR-060B Valve 0.310 MPaG, 104°C, 3B, As

Sheet 2 250A-RHR-055B Valve 0.310 MPaG, 104°C, 3B, As

System Evaluation for ISLOCA

Remarks

No Change
No Change
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RHR Subsystem B interface with Radwaste System.

Reference

Sheet 4

RHR Subsystem

Reference

Sheet 6

3MA-4

Components
150A-RHR-023 Pipe
150A-RHR-230 Pipe
150A-RHR-129 Pipe
150A-RHR-FE012B Flow EI.

Press./Temp./Design/
Seismic Class

3.43 MPaG, 66°C, 3B, As
3.43 MPaG, 66°C, 3B, As

3.43 MPagG, 48266°C , 3B, As

3.43 MPaG, 66°C, 3B, As

20A-RHR-739 Pipe
20A-RHR-740 Pipe

20A-RHR-714B Valve

20A-RHR-715B Valve

20A-RHR-716B Valve

20A-RHR-717B Valve

20A-RHR-FT012B Press.Trans.

3.43 MPaG, 66°C. 3B, As
3.43 MPaG, 66°C. 3B, As
3.43 MPaG, 66°C, 3B, As
3.43 MPaG, 66°C, 3B, As
3.43 MPaG, 66°C, 3B, As
3.43 MPaG, 66°C. 3B, As
3.43 MPaG, 66°C. 3B, As

100A-RHR-146 Pipe

100A-RHR-F052B Valve

200A-LCW-ESSS Pipe

200A-LCW-ESSS Valve LO
200A-LCW-ESSS AO Valve
200A-LCW-ESSS Valve LO
200A-LCW-ESSS AO Valve

200A-LCW-SS Valve LO
200A-LCW-SS AO Valve

* LCW Collector Tank C

200A-LCW-SS Valve LO

200A-LCW-SS AQ Valve

* LCW Collector Tank D

3.43 MPaG, 66°C. 3B, As
3.43 MPaG, 66°C, 3B, As
0.981 MPagG, 66°C, 4D, B
0.981 MPagG, 66°C, 4D, B
0.981 MPagG, 66°C, 4D, B
0.981 MPagG, 66°C, 4D, B
0.981 MPaG, 66°C, 4D, B
0.981 MPaG, 66°C, 4D. B
0.981 MPaG, 66°C, 4D. B
0 MPaG, 66°C. 4D. B

0.981 MPaG, 66°C, 4D. B
0.981 MPaG, 66°C, 4D. B
0 MPaG, 66°C. 4D. B

Remarks

No Change
No Change
No Change
No Change
No Change
No Change
No Change
No Change
No Change
No Change
No Change
No Change

No Change
No Change

No Change
No Change
No Change
No Change
No Change
No Change
No Change
No Change
No Change
No Change

C discharge fill pump suction piping from the suppression pool.

Components
25A-RHR-770 Pipe

25A-RHR-F718C Valve

25A-RHR-F719C Valve

25A-RHR-PX013C Press.Pt.

Press./Temp./Design/
Seismic Class

2.82 MPaG, 182°C, 3B, As

2.82 MPaG, 182°C, 3B, As

2.82 MPaG, 182°C, 3B, As

2.82 MPaG, 182°C, 3B, As

Remarks
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

System Evaluation for ISLOCA
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RHR Subsystem C discharge from relief valves and test line valve direct to the suppression
pool without restriction.

Press./Temp./Design/

Reference Components Seismic Class Remarks
Sheet 6 20A-RHR-254 Pipe 0.310 MPaG, 104°C, 3B, As No change

20A-RHR-060C Valve 0.310 MPaG, 104°C, 3B, As No change
Sheet 2 250A-RHR-F055C Valve 0.310 MPaG, 104°C, 3B, As No change

RHR Subsystem C flushing line interface at branch discharge to RPV.

Press./Temp./Design/
Reference Components Seismic Class Remarks

Sheet 7 100A-RHR -F032C Valve 3.43 MPagG, 182°C, 3B, As No change
RHR Subsystem C flushing line interface at suction of shutdown branch from RPV.

Press./Temp./Design/

Reference Components Seismic Class Remarks
Sheet 21 100A-MUWC-146139 Pipe 1.37 MPagG, 66°C, 4D, B No change
Sheet 2 100A-RHR -F040C Valve 2.82 MPagG, 182°C, 3B, As Was 1.37 MPaG

RHR Subsystem C outdoor fire truck connection in RHR pump discharge pipe to RPV.
Press./Temp./Design/

Reference Components Seismic Class Remarks
Sheet 7 26100A-RHR-FE-100 Flow 3.43 MPagG, 182°C, 3B, As No change
El

System Evaluation for ISLOCA 3MA-5
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3MA.3.3 Upgraded Components - HPCF System
STD DEP 3MA-1

HPCF Subsystem B suction piping from the suppression pool.

Press./Temp./Design/

Reference Components Seismic Class Remarks
Sheet 2 xxA-HPCF-030B Valve 2.82 MPaG, 104°C, 3B, As Was 1.37 MPaG
xxA-HPCF-xxx Pipe 2.82 MPaG, 104°C, 3B, As Was 1.37 MPaG

HPCF Subsystem B keep fill line interface.
Press./Temp./Design/

Reference Components Seismic Class Remarks
Sheet 1 20A-HPCF-707 Pipe 10.79 MPaG, 100°C, 3B, As No change
20A-HPCF-716B Valve 10.79 MPaG, 100°C, 3B, As No change
20A-HPCF-717B Valve 10.79 MPaG, 100°C, 3B, As No change
20A-HPCF-PX010B Press.Pt. 10.79 MPaG, 100°C, 3B, As No change

HPCF Subsystem C suction piping from the suppression pool and condensate storage tank.

Press./Temp./Design/

Reference Components Seismic Class Remarks

Sheet 2 20A-HPCF-PX004C Press. Pt 2.82 MPagG, 100°C, 3B, As Was 1.37 MPaG
400A-HPCF-186110 Pipe 2.82 MPagG, 100°C, 3B, As Was 1.37 MPaG
20A-HPCF-F030C Valve 2.82 MPaG, 100°C, 3B, As Was 1.37 MPaG
20A-HPCF-xxx- Pipe 2.82 MPaG, 100°C, 3B, As Was 1.37 MPaG
400A-HPCF-105 Pipe 1.37 MPaG, 66°C, 3B, B(S1,S2) No change

HPCF Subsystem C keep fill line interface.
Press./Temp./Design/

Reference Components Seismic Class Remarks
Sheet 1 20A-HPCF-807 Pipe 10.79 MPaG, 100°C, 3B, As No change
20A-HPCF-716C Valve 10.79 MPaG, 100°C, 3B, As No change
20A-HPCF-717C Valve 10.79 MPaG, 100°C, 3B, As No change
20A-HPCF-PX010C Press.Pt. 10.79 MPaG, 100°C, 3B, As No change

3MA-6 System Evaluation for ISLOCA
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3MA.4.1 Upgrade Description
STD DEP Admin

The URS boundary was terminated at the last valve before the suppression pool, which
is valve E530-F006E51-F006 and is normally closed. The suppression pool is a large
structure, impractical to upgrade to the URS design pressure. The only portions of the
RCIC System that are not upgraded to the URS design pressure is unobstructed piping
to the suppression pool.

3MA.4.3 Upgraded Components - RCIC System
STD DEP T1 2.4-3

STD DEP 3MA-1

System Evaluation for ISLOCA 3MA-7
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RCIC turbine condensate piping to the suppression pool

Reference

Sheet 3

Sheet 1

Components
20A-RCIC-723-S Pipe
20A-RCIC-724-S Pipe

20A-RCIC-725-S Pipe
20A-RCIC-726-S Pipe
20A-RCIC-F724 Valve
20A-RCIC-F725 Valve

20A-RCIC-PT014A Press.Trans.

Press./Temp./Design/
Seismic Class

8.62 MPaG, 302°C, 3B, As
8.62 MPaG, 302°C, 3B, As
8.62 MPaG, 302°C, 3B, As
8.62 MPaG, 302°C, 3B, As
8.62 MPaG, 302°C, 3B, As
8.62 MPaG, 302°C, 3B, As
8.62 MPaG, 302°C, 3B, As

20A-RCIC-PT014B Press.Trans.

20A-RCIC-PT014E Press.Trans.

20A-RCIC-PT014F Press.Trans.

8.62 MPaG, 302°C, 3B, As
8.62 MPaG, 302°C, 3B, As
8.62 MPaG, 302°C, 3B, As

Coempoenents

xxA-RCIC-xxx Pipe
80A-RCIC-054-S Pipe
80A-RCIC-F054-S Check V.
80A-RCIC-F055-S Check V.
A-RCIC-F069 T.Valve

8.62 MPaG, 302°C, 3B, As

0.981 MPaG, 184°C, 3B. As

Remarks
Was 0.981 MPaG
Was 0.981 MPaG
Was 0.981 MPaG
Was 0.981 MPaG
Was 0.981 MPaG
Was 0.981 MPaG
Was 0.981 MPaG
Was 0.981 MPaG
Was 0.981 MPaG
Was 0.981 MPaG

Remarks
Was-0-981+-MPaG

Was-0-981-MPaG
Was-0-981-MPaG
Was 0.981 MPaG

0.981 MPaG, 184°C, 3B. As

No change
No change

0.981 MPaG, 184°C, 3B. As

No change

2:828.62 MPagG, 484°¢c 302°C
3B, As

RCIC pump suction piping

Reference

Sheet 1

3MA-8

Components
208A-RCIC-F060 Valve
20A-RCIC-xxx Pipe
xxA-RCIC-F062 Valve
xxA-RCIC-xxx- Pipe

Press./Temp./Design/
Seismic Class

2.82 MPaG, 77°C, 3B, As
2.82 MPaG, 77°C, 3B, As
2.82 MPaG, 104°C, 3B, As
2.82 MPaG, 104°C, 3B, As

Was 10.981 MPaG

Remarks
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

System Evaluation for ISLOCA
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RCIC discharge from relief valves and test line valve direct to the suppression pool without
restriction.

Press./Temp./Design/
Reference Components Seismic Class Remarks

Sheet 2 250A-RHR- 008 Pipe 0.310 MPagG, 104°C,3B,As No change

System Evaluation for ISLOCA 3MA-9
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3MA-10
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Sheet 2: Instrument piping from RCIC steam supply piping to PT-009, PI1-010 and level

switch LS-011.
Press./Temp./Design/

Reference Components Seismic Class Remarks
Sh 2,H-6 20A-RCIC-716-S Pipe 8.62 MPagG, 302°C, 3B, As Reactor Press
20A-RCIC-F716 Valve 8.62 MPaG, 302°C, 3B, As Reactor Press
20A-RCIC-F717 Valve 8.62 MPaG, 302°C, 3B, As Reactor Press
H-7 20A-RCIC-717-S Pipe 8.62 MPagG, 302°C, 3B, As Reactor Press
G-5 20A-RCIC-718-S Pipe 8.62 MPagG, 302°C, 3B, As Reactor Press
20A-RCIC-F718 Valve 8.62 MPaG, 302°C, 3B, As Reactor Press
20A-RCIC-F719 Valve 8.62 MPaG, 302°C, 3B, As Reactor Press
F-5 20A-RCIC-719-S Pipe 8.62 MPaG, 302°C, 3B, As Reactor Press
20A-RCIC-F720 Valve 8.62 MPaG, 302°C, 3B, As Reactor Press
20A-RCIC-F721 Valve 8.62 MPaG, 302°C, 3B, As Reactor Press

System Evaluation for ISLOCA 3MA-11
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3MA.5.3 Upgraded Components - CRD System

STD DEP 3MA-1

CRD pump suction piping Condensate, Feedwater and Condensate Air Extraction System or
Condensate Storage Tank of the Makeup Water System (Condensate).

Reference

Sheet 1

Reference

Sheet 1

3MA-12

Components

100A-CRD-001 Pipe-S

150A-MUWC-F-283xxxValve
LO

150A-CRD-002-S Pipe
50A-MUWC- F103Valve
50A-MUWC-103 Pipe
50A-CRB-033-SPipe
50A-CRB-032-SRipe
100A-CRD-FO01A Gate V
100A-CRD-003-S Pipe

Components

CRD-DO0O01A Filter

20A-CRD-500-S Pipe
20A-CRD-F500A Valve NC
20A-CRD-501-S Pipe
20A-CRD-F501A Globe V
100A-CRD-004-S Pipe
100A-CRD-F002A Gate V
100A-CRD-F001B Gate V
100A-CRD-005-S Pipe
CRD-D001B Filter
20A-CRD-502-S-Pipe
20A-CRD-F500B Globe V
20A-CRD-503-S Pipe
20A-CRD-F501B Globe V
100A-CRD-006-S Pipe
100A-CRD-F002B Gate V
100A-CRD-007-S Pipe
20A-CRD-700-S Pipe

Press./Temp./Design/
Seismic Class

2.82 MPagG, 2066°C, 6D, C

1.37 MPaG, 66°C, B4D,
(SESHAs

2.82 MPagG, 2066°C, 6D, C
1.37 MPagG, 66°C, 64D, C
Static Hd, 66°C, 64D, C

2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C

Press./Temp./Design/Seismic

Class
2.82 MPagG, 2066°C, 6D, C

2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPaG,20866°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPaG,2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C
2.82 MPagG, 2066°C, 6D, C

Remarks

Was 1.37 MPaG

No change

Was 1.37 MPaG
Lock Open
No change

Was1-3+MPaG

Was1+37+MPRaG

Was 1.37 MPaG

Was 1.37 MPaG

Remarks

Was 1.37 MPaG

Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

System Evaluation for ISLOCA
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CRD pump suction piping Condensate, Feedwater and Condensate Air Extraction System or
Condensate Storage Tank of the Makeup Water System (Condensate). (Continued)

Reference

Sheet 1

Components

20A-CRD-F700 Globe V

CRD-DPTO001 Diff PT

20A-CRD-F701 Globe V

20A-CRD-701-S Pipe

100A-CRD-FO03A Gate V

100A-CRD-008-S Pipe

25A-CRD-504-S Pipe

25A-CRD-FO04A Safe.RV

20A-CRD-702-S Pipe

20A-CRD-F702A Globe V

CRD-PIO02A Press |

CRD-PTOO3A Press T

CRD-CO001A Pump

* A-CRD-F502A Globe V

* A-CRD-505-S Pipe

* A-CRD-F503A Globe V

* A-CRD-F504A Globe V

System Evaluation for ISLOCA

Press./Temp./Design/

Seismic Class

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPagG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

3-4318.63 MPaG, 66°C, 6D, C

2.82 MPagG, 2066°C, 6D, C

2.82 MPagG, 2666°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPagG, 2066°C, 6D, C

Remarks

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

No change

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

3MA-13
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CRD pump suction piping Condensate, Feedwater and Condensate Air Extraction System or
Condensate Storage Tank of the Makeup Water System (Condensate). (Continued)

Reference

Sheet 1

3MA-14

Components

* A-CRD-506-S Pipe

* A-CRD-507-S Pipe

* A-CRD-F505A Globe V

* A-CRD-F506A Globe V

100A-CRD-F003B Gate V

100A-CRD-010-S Pipe

25A-CRD-508-S Pipe

25A-CRD-F004B Safe.RV

20A-CRD-703-S Pipe

20A-CRD-F702B Globe V

CRD-PI1002B Press |

CRD-PT003B Press T

CRD-C001B Pump

* A-CRD-509-S Pipe

* A-CRD-F502B Globe V

* A-CRD-F503B Globe V

* A-CRD-510-S Pipe

Press./Temp./Design/

Seismic Class

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPagG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2666°C, 6D, C

3-4318.63 MPaG, 66°C, 6D, C

2.82 MPagG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPaG, 2066°C, 6D, C

2.82 MPagG, 2066°C, 6D, C

Remarks

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

No change

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

System Evaluation for ISLOCA
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CRD pump suction piping Condensate, Feedwater and Condensate Air Extraction System or
Condensate Storage Tank of the Makeup Water System (Condensate). (Continued)

Reference Components

Sheetl * A-CRD-F504B Globe V
* A-CRD-F505B Globe V
* A-CRD-511-S Pipe
* A-CRD-F506B Globe V

Sheet 3 25A-CRD-075 Pipe

25A-CRD-076 Pipe

25A-CRD-077 Pipe

25A-CRD-F062A Valve

25A-CRD-F062B Valve

Press./Temp./Design/
Seismic Class

2.82 MPagG, 2666°C, 6D, C

2.82 MPagG, 2066°C, 6D, C

2.82 MPagG, 2066°C, 6D, C

2.82 MPagG, 2666°C, 6D, C

2.82 MPaG, 66°C. 6D, C

2.82 MPaG, 66°C. 6D, C

2.82 MPaG, 66°C. 6D, C

2.82 MPaG, 66°C. 6D, C

2.82 MPaG, 66°C. 6D, C

Remarks

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

Was 1.37 MPaG

CRD interface from pump discharge to the MUWC System condensate storage tank

Reference Components
50A-CRD-034-S Pipe
5620A-CRD-035-S Pipe
50620A-CRD-F023 Globe V

50A-MUWC-xxx-SPipe

Press./Temp./Design/
Seismic Class

18.63 MPagG, 66°C, 6D, C
18.63 MPagG, 66°C, 6D, C
18.63 MPagG, 66°C, 6D, C
1.37 MPagG, 66°C, 6D, C

CRD interface from pump discharge to the RRS System

Reference Components
20A-CRD-036-S Pipe
20A-CRD-F024 Globe V

20A-CRD-F025 Globe V

System Evaluation for ISLOCA

Press./Temp./Design/
Seismic Class

18.63 MPaG, 66°C, 466D, BC
18.63 MPaG, 66°C, 466D, BC
18.63 MPaG, 66°C, 466D, BC

Remarks
No change
No change
No change

No change

Remarks
No change
No change

No change
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CRD interface from pump discharge to the CUW System

Reference

Components
20A-CRD-037-S Pipe
20A-CRD-F026 Globe V
20A-CRD-F027 Globe V

Press./Temp./Design/
Seismic Class

18.63 MPaG, 66°C, 466D, BC
18.63 MPaG, 66°C, 466D, BC
18.63 MPaG, 66°C, 466D, BC

3MA.6.3 Upgraded Components - SLC System
STD DEP 3MA-1

SLC Injection Pump A suction piping from the SLC storage tank.

Reference

Components

SLC-CO001A Pump
SLC-FOO03A Relief V.
50A-SLC Pipe
100A-SLC-F002A Valve LO
100A-SLC-SS Pipe
100A-SLC-F001A Valve MO
* SLC-A001 Storage Tk.

Press./Temp./Design/
Seismic Class

10.79 MPagG, 66°C, 23B, A
10.79 MPaG, 66°C, 23B, A
2.82 MPagG, 66°C , 23B. A
2.82 MPagG, 66°C, 23B, A
2.82 MPagG, 66°C, 23B, A
2.82 MPagG, 66°C,23B, A
Static Hd., 66°C, 23B, A

SLC Injection Pump B suction piping from the SLC storage tank.

Reference

3MA-16

Components

SLC-C001B Pump
SLC-FO03B Relief V.
50A-SLC SS Pipe
100A-SLC-F002B Valve LO
100A-SLC-SS Pipe
20A-SLC-SS Pipe
20A-SLC-F500 Valve
100A-SLC-F001B Valve MO
* SLC-A001 Storage Tk.

Press./Temp./Design/
Seismic Class

10.79 MPagG, 66°C, 23B, A
10.79 MPaG, 66°C, 23B, A
2.82 MPagG, 66°C , 23B, A
2.82 MPagG, 66°C,23B, A
2.82 MPagG, 66°C, 23B, A
2.82 MPagG, 66°C, 23B, A
2.82 MPagG, 66°C, 23B, A
2.82 MPagG, 66°C, 23B, A
Static Hd., 66°C, 23B, A

Remarks
No change
No change

No change

Remarks

No change

No change
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

No Change

Remarks

No change

No change
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

No Change

System Evaluation for ISLOCA
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SLC test tank piping.

Reference

SLC interface with MUWP for makeup and pressurization of suction piping from tank.

Components
** 40A-SLC-FO011 Valve LC
40A-SLC-SS Pipe

SLC-A002 Test Tank
100A-SLC-SS Pipe
100A-SLC-F012 Valve LC
25A-SLC-SS Pipe
SLC-F026 Relief V.
20A-SLC-SS Pipe
100A-SLC-SS Pipe

Press./Temp./Design/
Seismic Class

10.79 MPaG, 66°C, 23B, A

10-792.82 MPagG, 66°C, 23B,

AC

2.82 MPagG, 66°C, 23B, AC
2.82 MPagG, 66°C, 23B, AC
2.82 MPagG, 66°C, 23B, A
2.82 MPagG, 66°C, 23B, AC
2.82 MPagG, 66°C, 23B, A
2.82 MPagG, 66°C, 23B, A
2.82 MPagG, 66°C, 23B, A

(Pressure higher than static head of SLC storage tank.)

Reference

Components
80A-SLC-SS Pipe
SLC-F013 Check V.
80A-SLC-SS Pipe
80A-SLC-F014 Valve LC
80A-SLC-SS Pipe
20A-SLC-SS Pipe
20A-SLC-F020 Valve LO
20A-SLC-D002 RO
20A-SLC-SS Pipe

System Evaluation for ISLOCA

Press./Temp./Design/
Seismic Class

2:821.37 MPaG, 66°C, 23B. C

2.82 MPagG, 66°C, 23B, C
2.82 MPagG, 66°C, 23B, C
2.82 MPagG, 66°C, 23B, A
2.82 MPagG, 66°C, 23B, C
2.82 MPagG, 66°C, 23B, C
2.82 MPagG, 66°C, 23B, A
2.82 MPagG, 66°C, 23B. A
2.82 MPagG, 66°C, 23B, C

Remarks
Was ATP
Was 1.37 MPaG

Was STH
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

Remarks
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

3MA-17
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SLC storage tank interface with MUWP for purified makeup water.

Reference

Reference

Components
80A-SLC-SS Pipe
SLC-F013 Check V.
80A-SLC-SS Pipe

Components
25A-SLC-SS Pipe
25A-SLC-F015 Valve LC
20A-SLC-SS Pipe
20A-SLC-F505 Valve NO
25A-SLC-SS Pipe
25A-SLC-F023 Valve LC
25A-SLC-SS Pipe

*SLC-A001 Storage TK.

Press./Temp./Design/
Seismic Class

2:821.37MPagG, 66°C, 23B, C

2.82 MPagG, 66°C, 23B, C
2.82 MPagG, 66°C, 23B, C

Press./Temp./Design/
Seismic Class

2.82 MPagG, 66°C, 23B, C
2.82 MPagG, 66°C, 23B, AC
2.82 MPagG, 66°C, 2B4D, C

2.82 MPagG, 66°C, 2B4D, AC

2.82 MPagG, 66°C, 2B4D, C

2.82 MPagG, 66°C, 2B4D, AC
2-820.863 MPaG, 66°C, 2B4D,

C
Static Head, 66°C, 23B, A

3MA.7.3 Upgraded Component - CUW System
STD DEP 3MA-1

CUW system interface with Radwaste System

Reference

Components
xxA-CUW-xxx Pipe(Sam)
xxA-CUW-xxx Pipe(RV)

3MA.8.1 Upgrade Description
STD DEP T1 2.4-1

Press./Temp./Design/
Seismic Class

2.82 MPaG, 66°C. 6D. C
2.82 MPaG, 66°C. 6D. C

Remarks
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

Remarks
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

No Change

No Change

Remarks
Was 0.981 MPaG
Was 0.981 MPaG

This new line has the gate valve locked open with the check valve's flow direction into
the skimmer surge tank and provides an open path into the skimmer surge tank from
valves RHR FO16A, RHR-F016B and RHR-FO16C.

And to the last sentence of the second paragraph.

All the piping between the FPC valves, FPC-F029, FPC- FO31, and FPC-F106 and the

RHR valves,

design pressure of 2.82 MPaG.

RHR-FO16A, RHR-F016B and RHR-F016C, were upgraded to the URS

The following information is added to the last sentence of the third paragraph.

3MA-18
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Valves FPC-F093 and FPC-F017 are always locked open and provide an open path
from the RHR valves, RHR-FO15A, RHR-F015B and RHR-F015C, to the spent fuel
storage pool and cask pit.

3MA.8.3 Upgraded Components - FPC System
STD DEP T1 2.4-1

STD DEP 3MA-1

Press./Temp./Design/

Reference Components Seismic Class Remarks
256A300A-RHR-FO15A Valve MO  3.43 MPaG, 182°C.3B.As No Change
250A300A-FPC-SS Pipe 1.57 MPaG, 66°C.,4C.A(S2) No Change

The following information is added to the FPC System interface with makeup from
RHR System or SPCU System grouping.

Press./Temp./Design/

Reference Components Seismic Class Remarks
300A-RHR-F016A Valve MO 2.82 MPaG, 182°C,3B.As No Change
300A-FPC-SS Pipe 2.82 MPaG, 66°C.4C.B(S1.S2) No Change

* FPC Valve F029 is open only for fuel pool cooling mode B (maximum heat load operation with
RHR System A, B or C operating in parallel with FPC System).

** FPC Valve F031 is open only for fuel pool cooling mode B (refueling when Dryer/Separator
Pool is drained and pumped to Radwaste LCW collector tank by RHR System A, B or C).

System Evaluation for ISLOCA 3MA-19
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FPC System interface with makeup from RHR System or SPCU System.

Reference

Components
2508300A-RHR-F015C Valve MO
250300A-FPC-SS Pipe
2506300A-RHR-F015B Valve MO
250A-FPC-F022 Valve £6LC
250A-FPC-SS Pipe

250A-FPC-F023 Check Valve

250A-FPC-SS Pipe

20A-FPC-F097 Valve
20A-FPC-xxx SS Pipe
80A-FPC-F096 Valve

Press./Temp./Design/
Seismic Class

3.43 MPagG, 182°C, 3B, As

1.57 MPagG, 66°C, 3B-4C, A(S2)
3.43 MPagG, 182°C, 3B, As

1.57 MPagG, 66°C, 4C, A(S2)

1.57 MPaG, 66°C, 4C,
A(S2)B(S1.52)

1.57 MPaG, 66°C, 4C,
ALS2)B(S1.S2)

1.57 MPaG, 66°C, 4C,
A(S2)B(S1.S2)

1.57 MPaG, 66°C, 4C. A(S2)
1.57 MPaG, 66°C, 4C. A(S2)
1.57 MPaG, 66°C. 4C. A(S2)

3MA.10.3 Upgraded Component - RRS System
STD DEP 3MA-1

Remarks
No change
No change
No change
No change

No change

No change

No change

No change
No change
No change

RRS interface with MUWP System for Reactor Internal Pump (RIP) casing makeup water.

Reference

3MA-20

Components
XxXA-MUWP-xxx Pipe
xxA-MUWP-Fxxx Valve
15A-MUWP-188 Pipe
15A-MUWP-F 145 Valve
50A-MUWP-186 Pipe
50A-MUWP-F143 Valve
50A-MUWP-187 Pipe
50A-MUWP-F144 Valve
xxA-MUWP-xxx Pipe
xxA-MUWP-Fxxx Valve

150A-RRSMUWP-Fxxx Check
Valve

Press./Temp./Design/
Seismic Class

2.82 MPaG, 66°C. 6D.C
2.82 MPaG, 66°C. 6D.C
2.82 MPaG, 66°C, 6D.C
2.82 MPaG, 66°C, 6D.C
2.82 MPaG, 66°C, 6D.C
2.82 MPaG, 66°C. 6D.C
2.82 MPaG, 66°C. 6D.C
2.82 MPaG, 66°C. 6D.C
2.82 MPaG, 171°C, 3B.As
2.82 MPaG, 171°C, 3B.As
1.37 MPaG, 66°C, 6D, C

Remarks
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG

No change

System Evaluation for ISLOCA
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3MA.11.3 Upgraded Components - MJSWMUWC System
STD DEP 3MA-1

MUWC System interface with MUWP
Press./Temp./Design/

Reference Components Seismic Class Remarks
150125A-WUMPMUWP-101 SS 1.37 MPagG, 66°C, 46D, C No change
Pipe
150A-WUMPMUWP-Fxxx SS 1.37 MPagG, 66°C, 46D, C No change
Valve LO
150 AVWIMPRPMUWP-Fxxx SS 1.37 MPagG, 66°C, 46D, C No change
Check V

MUWC interface with the CRD System pump discharge piping.

Press./Temp./Design/
Reference Components Seismic Class Remarks

Sheet 1 50A-MUWC-F103 Valve 1.37 MPagG, 66°C, 4D, B Lock Open

System Evaluation for ISLOCA 3MA-21
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3MA.12.3 Upgraded Components - MUWP System

STD DEP 3MA-1

MUWP System interface with RRS for Reactor Internal Pump (RIP) casing makeup water.

Reference

Sheet 1

3MA-22

Components

1520A-RRS-502A-K Pipes

1520A-RRS-F504A-K Valves NC

15A-MUWP-189-198 Pipes
50A-MUWP-185 Pipe

xxA-MUWP-xxx Pipe
xxA-MUWP-Fxxx Valve
15A-MUWP-188 Pipe
15A-MUWP-F 145 Valve
50A-MUWP-186 Pipe
50A-MUWP-F143 Valve
50A-MUWP-187 Pipe
50A-MUWP-F144 Valve
xxA-MUWP-xxx Pipe
xxA-MUWP-Fxxx Valve
50A-MUWP-183 Pipe
80A-MUWP-181 Pipe
80A-MUWP-F140 Valve LO

125A-MUWP-101 Pipe
125A-MUWP-F101 Valve LO
20A-MUWP-602 Pipe

Press./Temp./Design/
Seismic Class

8.62 MPaG, 302°C, 4A, As
8.62 MPagG, 302°C, 4A, As

2.82 MPagG, 66°C, 46D,C
2.82 MPagG, 66°C, 46D,C

2.82 MPaG, 66°C, 6D.C
2.82 MPaG, 66°C. 6D.C
2.82 MPaG, 66°C. 6D.C
2.82 MPaG, 66°C. 6D.C
2.82 MPaG, 66°C. 6D.C
2.82 MPaG, 66°C, 6D.C
2.82 MPaG, 66°C, 6D.C
2.82 MPaG, 66°C. 6D.C
2.82 MPaG, 171°C, 3B.As
2.82 MPaG, 171°C, 3B.As
1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPaG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C

Remarks

No change

No change
Was 1.37 MPaG
Was 1.37 MPaG

Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
Was 1.37 MPaG
No change
No change
No change
No change
No change

No change

System Evaluation for ISLOCA
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MUWP System interface with RRS for Reactor Internal Pump (RIP) casing makeup water. (Cont.)

Reference

Sheet 1

Components
20A-MUWP-F602 Valve NC
20A-MUWP-601 Pipe
20A-MUWP-F601 Valve NC
20A-MUWP-FQ102 Flow Integr.
20A-MUWP-801 Pipe
20A-MUWP-F801 Valve NC
20A-MUWP-800 Pipe
20A-MUWP-F800 Valve NC
20A-MUWP-PX101 Press. Pt.
20A-MUWP-600 Pipe
20A-MUWP-F600 Valve NC
20A-MUWP-F100 Valve LO
125A-MUWP-102 Pipe
125A-MUWP-F102 Valve NC
150A-MUWP-xxx Pipe
150A-MUWP-xxx Pipe
150A-RRSMUWP-Fxxx Check Valve
150A-MUWP-xxx Pipe

3MA.13.1 Upgraded Description
STD DEP 3MA-1

Press./Temp./Design/
Seismic Class

1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPag, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPag, 66°C, 46D, C
1.37 MPaG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPaG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPagG, 66°C, 46D, C
1.37 MPag, 66°C, 46D, C
Static Head, 66°C, 46D, C

Remarks
No change
No change
No change
No change
No change
No change
No change
No change
No change
No change
No change
No change
No change
No change
No change
No change
No change

No change

The Radwaste System LCW and HCW inlet piping header connects to each interfacing
system at a valve. The header is not upgraded because it is an open pathway to the
collector tanks. The dualfour LCW tanks rotate the fill mode one at a time through a
level controlled AO valve at the inlet of each tank. The maintenance valve is a lock
open type. The dualthree HCW tanks operate similarly to the LCW tanks.

System Evaluation for ISLOCA
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3MA.13.3 Upgraded Components - RW System

RW LCW Subsystem interface with the RHR System

Reference

Components
200A-LCW-ESSS Pipe
200A-LCW Valve LO

200A-LCW-F001C AO Valve

Press./Temp./Design/
Seismic Class

0.981 MPaG, 66°C,4D. B
0.981 MPaG, 66°C.4D. B

0.981 MPaG, 66°C.4D. B

* LCW Collector Tank C
200A-LCW Valve LO

200A-LCW-F001D AO Valve

0 MPaG, 66°C. 4D. B
0.981 MPaG, 66°C.4D. B

0.981 MPaG, 66°C.4D. B

* LCW Collector Tank D

0 MPaG, 66°C. 4D. B

RW HCW interface with the RHR System, Subsystem A

Reference

Components

150A-HCW-F0032A Valve AO
150A-HCW-F002B Valve AO

150A-HCW-SS Valve LO

150A-HCW-F002C Valve AO

Press./Temp./Design/
Seismic Class

0.981 MPagG, 66°C,4D, B
0.981 MPagG, 66°C,4D, B
0.981 MPaG, 66°C.4D. B

0.981 MPaG, 66°C.4D. B

* HCW Collector Tank C

0 MPaG, 66°C. 4D. B

RW HCW interface with the RHR System, Subsystem B

Reference

Components

150A-HCW-F0032A Valve AO
150A-HCW-F002B Valve AO

150A-HCW-SS Valve LO

150A-HCW-F002C Valve AO

Press./Temp./Design/
Seismic Class

0.981 MPaG, 66°C,4D, B
0.981 MPaG, 66°C,4D, B
0.981 MPaG, 66°C.4D. B

0.981 MPaG, 66°C.4D. B

* HCW Collector Tank C

0 MPaG, 66°C. 4D. B

RW HCW interface with the RHR System, Subsystem C

Reference

3MA-24

Components

150A-HCW-FO0032A Valve AO
150A-HCW-F002B Valve AO

150A-HCW-SS Valve LO

150A-HCW-F002C Valve AO

Press./Temp./Design/
Seismic Class

0.981 MPaG, 66°C,4D, B
0.981 MPagG, 66°C,4D, B
0.981 MPaG, 66°C.4D. B

0.981 MPaG, 66°C.4D. B

* HCW Collector Tank C

0 MPaG, 66°C. 4D. B

Remarks
No change
No change
No change
No change
No change
No change
No change

Remarks
No change
No change
No change
No change
No change

Remarks
No change
No change
No change
No change
No change

Remarks
No change
No change
No change
No change
No change

System Evaluation for ISLOCA
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4.0 Reactor

4.1 Summary Description

The information in this section of the reference ABWR DCD, including all subsections
and figures, is incorporated by reference with the following supplement. A computer
code that is used for analysis of reactor internal components is added to Section
41.41.

4.1.4.1 Reactor Internal Components
Computer codes used for the analysis of the internal components are as follows:

(10) ACSTIC2

4.1.4.1.10 ACSTIC2

ACSTIC2 is a Westinghouse computer code which is used for predicting the
amplitudes of pump-induced acoustic pressures in fluid-handling systems using a
node-flow path discretization methodology and a harmonic analysis algorithm. The
pump is represented as what has been referred to in the literature as a “volumetric
forcing function.” With this program, the fluid system is broken into nodes (pressure)
and flow paths (mass flow), the latter connecting the former in multi-dimensional arrays
or networks. The computer code is used to calculate pump-induced pressure pulsation
loads on reactor internals.

Summary Description 4.1-1/2
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4.2 Fuel System Design

The information in this section of the reference ABWR DCD, including all subsections
and figures, is incorporated by reference with no departures or supplements.

Fuel System Design 4.2-1/2
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4.3 Nuclear Design

The information in this section of the reference ABWR DCD, including all subsections,
tables, and figures, is incorporated by reference with the following supplement.

As required by Section IV.A.3 of the ABWR Design Certification Rule, the plant-specific
DCD must physically include the proprietary and safeguards information referenced in
the ABWR DCD. Figure 4.3-2 in the reference ABWR DCD references proprietary
information. The proprietary information that is referenced in the reference DCD is
provided in COLA Part 10. This material has finality in accordance with Section VI.B.2
of the ABWR Design Certification Rule, and does not constitute a supplement to or
departure from the reference ABWR DCD.

4.3.5 COL License Information

4.3.5.1 Thermal Hydraulic Stability
The following standard supplement addresses COL License Information ltem 4.1.
COL License Information Item 4.1 requires the COL applicant to use NRC approved

stability compliance methodology (Option Ill) if fuel design is changed. The fuel design
is not being changed at this time.

Nuclear Design 4.3-1/2
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4.4 Thermal-Hydraulic Design

The information in this section of the reference ABWR DCD, including all subsections,
tables, and figures, is incorporated by reference with the following departures and
supplements. STPNOC will provide an updated Stability Option Ill analysis once fuel
is procured and the associated safety analysis is performed. This information will be
available no later than 1 year prior to fuel load (COM 4.4-3).

STD DEP Admin

STD DEP 6C-1

4.4.3.1.3 Reactor Coolant System Geometric Data
STD DEP Admin

Table 4.4-5 provides the flow path length, height, liquid level, minimum elevations, and
minimum flow areas for each major flow path volume within the reactor vessel. and-

recireulationloops-of-the- Reactor-Coelant-System-:

4.45.5.2 MCPR Operating Limit Calculational
STD DEP Admin

A plant-unigue MCPR operating limit is established to provide adequate assurance
that the fuel cladding integrity safety limit for that plant is not exceeded for any
moderate frequency AOOQO. This operating requirement is obtained by addition of the
maximum ¥&PR ACPR value for the most limiting AOO (including any imposed
adjustment factors) from conditions postulated to occur at the plant to the fuel cladding
integrity safety limit.

4.4.6 Testing and Verification
STD DEP 6C-1

The testing and verification techniques to be used to assure that the planned thermal
and hydraulic design characteristics of the core have been provided, and will remain
within required limits throughout core lifetime are discussed in Chapter 14.

An analysis is performed to determine the required cooling for a fuel assembly post-
LOCA. This analysis is discussed in Appendix 6C and is used to develop acceptance
criteria for a downstream fuel effects test performed prior to initial cycle operation.

4.4.7 COL License Information

4.4.7.1 Power/Flow Operating Map
The following site-specific supplement addresses COL License Information Item 4.2.

No departures are being taken from the fuel design licensing basis that is described in
the reference ABWR DCD, including the core loading map used for response analysis
in Figure 4.3-1 and the basic control strategy in Table 4A-1. Consequently, the specific

Thermal-Hydraulic Design 4.4-1
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power/flow operating map to be used at the plant is provided in subsection 4.4.3.3.1
and Figures 4.4-1 and 4.4-2 of the DCD.

4.4.7.2 Thermal Limits
The following site-specific supplement addresses COL License Information Item 4.3.
No departures are being taken from the fuel design licensing basis that is described in
the reference ABWR DCD, including the core loading map used for response analysis
in Figure 4.3-1 and the basic control strategy in Table 4A-1. Consequently, the results

of the analysis to determine the thermal limits are provided in subsection 4.4.3.3.1 of
the DCD.

4.4-2 Thermal-Hydraulic Design
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4.5 Reactor Materials

The information in this section of the reference ABWR DCD, including all subsections,
is incorporated by reference with the following departure and supplement.

STD DEP 4.5-1

STD DEP Vendor

4.5.1 Control Rod Drive System Structural Materials

4.5.1.1 Material Specifications
STD DEP 4.5-1

(1)

Reactor Materials

Material List

The following material listing applies to the control rod drive (CRD)
mechanism supplied for this application. The position indicator and minor
non-structural items are omitted. The listing includes materials for reactor
pressure boundary components that must meet all ASME Code, Section Ill,
Class 1 requirements (Subsection NB).

The properties of the materials selected for reactor pressure boundary of the
CRD mechanism shall be equivalent to those given in Appendix | to Section
[l of the ASME Code or Parts A and B of Section Il of the ASME Code, or are
included in Regulatory Guide 485 1.84, except that cold-worked austenitic

stainless steels shall be controlled by limiting hardness, bend radius, or the
amount of induced strain.

(@) Spool Piece Assembly

Spool Piece Housing ASME SA-182/182M Grade F304L,
F304* F316L, F316*or ASME SA-
336/336M Grade F304*, F316*

Seal Housing ASME SA-182/182M Grade F304L,
F304*, F316L, F316* or ASME SA-
336/336M Grade F304*, F316*

Drive Shaft ASME479-GradeXMASME SA-
479/479M Type 316*, 316L or ASTM
A479/479M Type 316*/**, 316L**

(Hard surfaced with Selmeney-Ne—

6Colmonoy No.6 or equivalent Nickel
base alloy)

Ball Bearings_(in water) ASTM A756 Typed440C** orA756 A
276 Type 440C**

4.5-1
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Ball Bearings (in air) AISI 52100**

Gland Packing Spring treenelX—+750-AMS 5699 Alloy
NO7750** (Alloy X-750)

Separation Spring AMS 5699 Alloy NO7750**
(Alloy X-750)

Separation Magnet Alnico No. 5 and ASME SA-
479/479M
Type 316*, 316L or ASTM
A479/479M Type 316*/**, 316L**

(b) Ball Spindle

Ball Screw Shatft ASME SA-564/564M Type 630
Condition H-1100 or ASTM A-
564/564M FR6306 Type 630 (17-
4PH)**
Condition H-1100

Ball Nut ASME SA-564/564M Type 630
Condition H-1100 or ASTM A-
564/564M FR630 Type 630 (17-4PH)
Condition H-1100

Balls ASTM A756 Type 440C** or A¥56 A
580/580M Type 440C** or A276 Type
440C**

Guide Roller Stellite No. 3, or nickel base alloy

Guide Roller Pin Haynes-Alley-Ne—25-ASME SA-
479/479M Type XM-19 (Nitrided) or
ASTM A479/479M Type XM-19**
(Nitrided) or equivalent ferrous base
alloy

Spindle Head Bolt Stellite No—6B Stellite No. 6B**

Spindle Head Bushing Stellite No. 12**

. ) I
4.5-2 Reactor Materials
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Reactor Materials

(©)

(d)

Buffer Mechanism

Buffer Disk Spring

Buffer Sleeve

Guide Roller
Guide Roller Pin

Stop Piston

Hollow Piston

Piston Tube

PRisten-Head Drive Piston

ASME SB-637 Alloy NO7750
orlreenelX-#50-ASTM B 637 Alloy
NO7750**or AMS 5542 Alloy
NO7750**

(Alloy X-750)

ASME SA-479/479M Type 316*.316L
(Hard surfaced with Colmonoy No.6)
or ASTM A 479/479M Type
316*/**346L, 316L**

(Hard surfaced with Colmonoy No. 6)

Stellite No. 3, or nickel base alloy

Haynes-Alley-Ne—25-ASME SA-
479/479M Type XM-19 (Nitrided) or

ASTM A479/479M Type XM-19**
(Nitrided) or equivalent ferrous base

alloy
ASME SA-479/479M Type 316*,316L
(Hard surfaced with Stellite No.6) or

ASTM A 479/479M Type
316*/**336k, 316L**

(Hard surfaced with Stellite No. 6)*

ASME SA-312/312M Grade TPXM-
19 orxM-19 ASTM A 312/312M

Grade TPXM-19
ASME SA-479/479M Type 3167,

Latch

Latch Spring

316L (Hard surfaced with Stellite

No.6) or3i6t{(Hardsurfaced-with-

Stellite Ne—3) ASTM A 479/479M
Type 316*/** 316L**

(Hard surfaced with Stellite No. 6)

eenelx—+750 ASME SB-637 Alloy
NO7750 or ASTM B 637 Alloy
NO7750**

(Alloy X-750)

lneenel>X—#58 AMS 5699 Alloy
NQ7750**

4.5-3
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(Alloy X-750)

Bayonet Coupling ASME SB-637 Alloy NO7750 or
treonelX—#50 ASTM B 637 Alloy
NO7750**

(Alloy X-750)
(e) Guide Tube

Guide Tube 316 ASME SA-312/312M Grade
TP316*, TP316L or ASTM A
312/312M Grade TP316*/**,
TP316L**

(f)  Outer Tube Assembly

Outer Tube ASME SA-312/312M Grade TPXM-
19 or XM-19-ASTM A 312/312M
Grade TPXM-19**

Middle Flange ASME SA-182/182M Grade F304LE,
F304*, F316L, F316* or ASME SA-
336/336M Grade F304*, F316*

(g9) Miscellaneous Parts

Ball for Check Valve Haynes-Stellite No.3, or equivalent
cobalt base alloy

O-Ring Seal (Between CRD) 321SS- Type 321 stainless steel

Housing and CRD) Coatedcoated with a qualified
material

CRD Installation Bolts ASME SA-193/193M Grade B7

*  The material shall be qualified to ensure that it is free from
sensitization. Carbon content specified to be 0.020% maximum.

** Equivalent materials have been provided. Materials with similar
chemical composition, mechanical properties, and operating
experience are considered equivalent.

(2) Special Materials
The bayonet couplingatek and latch sprirg—separatiohr-sprinrg,and-gland-
packing-spring-are fabricated from Alloy X-750 in the high temperature
(1093°C) annealedsolution heat treated condition, and aged 20 hours at
704°C to produce a tensile strength of 3337+ 1034 MPa minimum, yield of
4.5-4 Reactor Materials
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724 655 MPa minimum, and elongation of 20% minimum. The ball screw
shaft and ballnut are ASTM A 564, Type-FR-630 (17-4PH) (or its equivalent)
in condition H-1100 (aged 4 hours at 593°C), with a tensile strength of 965
265-3 MPa minimum, yield-efyield strength of 795 #9292 MPa minimum, and
elongation of 35 14% minimum.

These are widely used materials, whose properties are well known. The
parts are readily accessible for inspection and replaceable if necessary.

All materials for use in this system shall be selected for their compatibility with
the reactor coolant as described in Articles NB-2160 and NB-3120 of the
ASME Code.

AHSpecial materials, (X-750, 17-4PH)exeept SA449-6r-SA249-GradexM-19;
have been successfully used for the past at least 45+t6-2025 years in similar

drive mechanisms_(LPCRD or FSCRD). Extensive-laberatory-tests-have-

demenstratedthat ASME-SA479-6F-SA249-GradeXM-19-are-suitable-
ol L ihat . .

enRvirenment:

No cold-worked austenitic stainless steels except those with controlled
hardness or strain are employed in the Control Rod Drive (CRD) System.
During fabrication and installation, special controls are used to limit the
induced strain, and the bend radii are kept above a minimum value.

4.5.1.2 Austenitic Stainless Steel Components
STD DEP 4.5-1

Reactor Materials

(1)

Processes, Inspections and Tests

All austenitic stainless steels are used in the solution heat treated condition.
In all welded components which are exposed to service temperature
exceeding 93°C, the carbon content of 300 series stainless steel is limited not
to exceed 0.020%. On qualification, there is a special process employed
which subjects selected 300 seriesSeries stainless steel components to
temperatures in the sensitization range. The drive shaft, buffer sleeve, pistert
drive piston, stop pistonhead-and-buffer are hard surfaced with Selmeney-6-
{Colmonoy No.6 or #s+an equivalent}. Celmeney{erits-equivalent-hard
Hard-surfaced components have performed successfully for the past 2515 to
3020 years in drive mechanisms. Itis normal practice to remove some CRDs
at each refueling outage. At this time, the-Celmeney-{erits-eguivalent-hard
surfaced parts are accessible for visual examination. This inspection
program is adequate to detect any incipient defects before they could
become serious enough to cause operating problems (see Subsection
4.5.3.1 for COL license information). The degree of conformance to
Regulatory Guide 1.44 is presented in Subsection 4.5.2.4.

4.5-5
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4.5.1.4 Cleaning and Cleanliness Control

STD DEP 4.5-1
STD DEP Vendor

Semiannual examination of 10% of the units humidity indicators is required to verify
that the units are dry and in satisfactory condition. This inspection shall be performed
with a-GE-Engineering-designated representative present. The position indicator
probes are not subject to this inspection.

Site or warehouse storage specifications require inside heated storage comparable to
Level B of ANSHN452.2 NQA-1, Part |, Subpart 2.2.

4. 5.2 Reactor Materials

STD DEP 4.5-1

4.5.2.1 Material Specifications

4.5-6

Materials Used for the Core Support Structure:

s Shroud Support—Niobium modified Nickel-Chromium-Iron Alloy 600 per ASME
Code Case No. N-580-2-Niekel-Chrometron-Alloy-ASME-SB166-6+SB168

m  Shroud, Core Plate, and Grid—ASME SA-240/240M Type 316L or Type 316*
and SA479/479M Type XM-19, SA182-SA-479/479 Type 316L, SA3E2-SA249-0+

SA2E3-(alH-Fype-3064-o6r316)SA-182/182M Grade F316L

m  Peripheral Fuel Supports—ASME SA312-GradeType-304L-o6r316LSA-
479/479M Type 316* or Type 316L

s Core Plate and Top Guide Studs, Nuts, and Sleeves—ASME-SA-479-(Fype-

{steeves)ASME SA-479/479M Type 316> or Type 316L and XM-19
m  Control Rod Drive Housing—ASME-SA-312-GradeFP3041-6r316L-SA-182-

Fype3t6L)ASME SA-336/336M Grade F316* or ASME SA-312/312M TP316*

= Control Rod Guide Tube—ASME-SA-351Fype CF3-orCF3M-rSA-358,SA-

3126+ SA-249{Fype-304Lor316L)ASME SA-312/312M Grade TP316* or Type
316L (Body), SA-479/479M Type XM-19 (Base), SA 312/312M Grade TPXM-19

(Sleeve)

m  Orificed Fuel Support—ASME SA-351/351M Grade_CF3 Fype-CF3{Fype-304L)-
or-CR3M-{Fype-316L)

Reactor Materials
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*  The base material shall be qualified to assure that it is free from sensitization.
Carbon content is specified to be 0.02% maximum.

Materials Employed in Shroud Head and Separator Assembly and Steam Dryer
Assembly:

All materials are 384e+ 316L stainless steel except castings, Steam Dryer Vanes, and
Steam Dryer Seismic Blocks.

n Plate, Sheet.and Strip—ASTM A 240 Type 364L-6+316L-and-Stripor ASME SA-
240/240M Type 316L

s Forgings—ASTM A182 Grade 384-o6+F316L_or ASME SA-182/182M Grade
F316L

»  Bars—ASTM-A276TFype-316Lo6r304L ASTM A 479 Type 316L or ASME SA-
479/479M Type 316L

n  Pipe—ASTM A 312 Grade TP-364L6+316L_or ASME SA-312/312M Grade TP
316L

s Tube—ASTM A269 Grade TP-384+L-e+316L_or ASME SA-312/312M Grade TP.
316L or SA-403/403M WP 316L

m Castings—ASTM A 351 Grade CF36F8-cF8Mor ASME SA-351/351M Grade CF3

Steam Dryer Seismic Blocks—ASTM A 240 Type XM-19 or ASME SA-240/240M
Type XM-19

Steam Dryer Vanes—ASTM A 240 Type 304L or 316L or ASME SA-240/240M
Type 304L or 316L

All core support structures are fabricated from ASME specified materials, and
designed in accordance with requirements of ASME Code Section Ill, Subsection NG.
The other reactor internals are noncoded, and they are fabricated from ASTM or ASME
specification materials or other equivalent specifications.

4.5.2.2 Controls on Welding
STD DEP 4.5-1

Core support structures are fabricated in accordance with requirements of ASME Code
Sectlon I, Subsectlon NG-4000, and the examination and acceptance criteria shown

The internals, other than the core support structures, meet the requirements of the
industry standards, e.q.. ASME or AWS, as applicable. ASME B&PV Code Section IX

Reactor Materials 4.5-7
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qualification requirements are followed in fabrication of core support structures. All
welds are made with controlled weld heat input.

4.5.2.3 Non-Destructive Examination of Wrought Seamless Tubular Products

STD DEP 4.5-1

stainless steel CRD housmqs (CRDHs) wh|ch are partially core suooort structures

(inside the reactor vessel), serve as the reactor coolant pressure boundary outside the
reactor vessel. The CRD housing material is supplied in accordance with ASME
Section Il Class 1 requirements. The CRDHSs are examined and hydrostatically tested
to the ASME Section 1ll Class 1 requirements as well as Class CS requirements.

4.5.2.4 Fabrication and Processing of Austenitic Stainless Steel—Regulatory

4.5-8

Guide Conformance

STD DEP 4.5-1

Significantly cold-worked stainless steels are not used in the reactor internals except
for vanes in the steam dryers; cold work is controlled by applying limits on hardness,
bend radii and surface finished on ground surfaces. Furnace sensitized material are
not allowed. Electroslag welding is not applied for structural welds. The delta ferrite
content for weld materials used in welding austenitic stainless steel assemblies is
verified on undiluted weld deposits for each heat or lot of filler metal and electrodes.
The delta ferrite content is defined for weld materials as a minimum average 5-8-Ferrite
Number (FN) minrimum-of 8 8:0 FN, with no individual reading less than 5 FN,-average-
and 20 FN maximum. This ferrite content is considered adequate to prevent any micro
fissuring (Hot Cracking) in austenitic stainless steel welds. This procedure complies
with the requirements of Regulatory Guide 1.31.

The limitation placed upon the delta ferrite in austenitic stainless steel castings is 8%
minimum and a maximum value of 20%8FN-ferrite-rumben-mirimum-ana-a-madmum
valde-of 20FN-. The maximum limit is used for those castings designed for a 60 year
life such as the fuel support pieces, in order to limit the effects of thermal aging
degradation. Short in-reactor lifetime components such as the fuel tie plates do not
require such a limit.

Proper solution annealing of the 300 series austenitic stainless steel is verified by
testing per ASTM A262, "Recommended Practices for Detecting Susceptibility to
Intergranular Attack in Stainless Steels.” Welding of austenitic stainless steel parts is
performed in accordance with Section IX (Welding and Brazing Qualification) and
Section Il Part C (Weldlng Rod Electrode and F|IIer Metals) of the ASME B&PV Code

Reactor Materials



Rev. 12

STP3&4 Final Safety Analysis Report

For ABWR, the primary method used to comply with the intent of Regulatory Guide

1.44 is to require low carbon content (<0.020%) for all 300 series stainless steels
exposed to high temperature reactor water. Alternately, material use is restricted to
low temperature locations (T<93°C). These controls comply with the intent of
Regulatory Guide 1.44.

45.2.5 Other Materials
STD DEP 4.5-1

Materials, other than Type-300 stainless steel, employed in reactor internals are:

(1) SA479-Type XM-19 stainless steel

(2) SBi66,167and168,Nickel-Chrome-tron{Alley-666)-Niobium modified Alloy
600 per ASME Code Case No. N-580-2

(3) SAB37Grade-688-Alloy-X—+50-ASTM B 637 or ASME SB-637, AMS 5542,
AMS 5699 UNS NO7750 (Alloy X-750) or equivalent

the—annealed—er—eelel—dramm—eenelmeﬂ—All Nb modrfled AIIov 600 is used in the squtron

annealed condition.

ageel—when—requr-reel—Where maximum resrstance to stress corrosion is requwed Alloy

X-750the-materiakis used in the high temperature (28881093°C) annealed plus single
aged condition.

A hard chromium plating surface is aoolled to the austenitic starnless steeI HPCF

couplings.

All materials -exeept-SA4+9-GradexM-19; have been successfully used for at least
25 years in BWR applications.the-past-15-te-20-years-ir-BWR-apphcations: Extensive

laboratory tests have demonstrated that XM-19 is a suitable material and that it is
resistant to stress corrosion in a BWR environment.

Reactor Materials 4.5-9
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45.3 COL License Information

4.5.3.1 CRD Inspection Program

4.5-10

The following standard supplement addresses COL License Information ltem 4.4.

CRD condition and integrity are monitored by a routine visual inspection of a selected
sample of CRDs during each outage period. The number and selection process for the
CRDs is based on vendor recommendations and included in the preventive
maintenance program. CRD performance is monitored under the provisions of the
Maintenance Rule, and this monitoring coupled with the CRD inspections detects
incipient defects before they become serious enough to cause operating problems.
The CRD nozzle and bolting are included in the inservice inspection program. CRD
bolting is accessible for inservice examinations during normally scheduled CRD
maintenance.

Reactor Materials
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4.6 Functional Design of Reactivity Control System

The information in this section of the reference ABWR DCD, including all subsections
and figures, is incorporated by reference with the following departures and a
supplement.

STD DEP 4.6-1

STD DEP 7.7-1

4.6.1.2 Description

4.6.1.2.3

4.6.1.2.4

The CRDHS supplies clean, demineralized water which is regulated and distributed to
provide charging of the HCU scram accumulators and purge water flow to the FMCRDs
during normal operation. The CRDHS is also the source of pressurized water for
purging the Reactor Internal Pumps (RIPs) and, the Reactor Water Cleanup(CUW)
System pumps, and Nuclear Boiler System (NBS) reference leg instrument lines.

The CRD System performs the following functions:

(12) (Supplies purge water for the RIPs, ard CUW pumps, and NBS reference leg
instrument lines.

Hydraulic Control Units
STD DEP 4.6-1

FMCRD friction testing also utilizes a special test fixture connected to the HCU test
port. The test fixture contains a-smal-pump-and-asseciated hydraulic controls to
pressurize the underside of the hollow piston. When the pressure under the hollow
piston is high enough to overcome both the combined hollow piston and control rod
weight and the drive line friction, the hollow piston will separate from the ball-nut and
drift the control rod into the core. Instrumentation measures the pressure under the
hollow piston as it is being inserted. The measured pressure is a direct indication of the
drive line friction. Water for the test fixture pamp is supplied from the CRD pump
suetion discharge line via piped connections to test ports located in the HCU rooms.

Control Rod Drive Hydraulic Subsystem

The Control Rod Drive Hydraulic Subsystem (CRDHS) supplies water under high
pressure to charge the accumulators, to purge the FMCRDs and+te-purge, the Reactor
Internal Pumps (RIPs) and, the Reactor Water Cleanup (CUW) System pumps, and
the NBS reference leqg instrument lines. The CRDHS provides the required functions
with the pumps, valves, filters, piping, instrumentation and controls shown on the CRD
System P&ID (Figure 4.6-8). Duplicate components are included where necessary to
assure continuous system operation if an inservice component should require
maintenance. For system and component classification, see Section 3.2.

Functional Design of Reactivity Control System 4.6-1
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4.6.1.2.4.1 Hydraulic Requirements

The CRDHS process conditions are shown in Figure 4.6-9. The hydraulic
requirements, identified by the function they perform, are:

(4) Approximately 0.03 L/min purge flow is provided to the NBS reference leg
instrument lines. The purge flow maintains the RPV water level instrument
reference lines filled to address the effects of noncondensible gases in the
instrument lines to prevent erroneous reference information after a rapid RPV
depressurization event.

4.6.1.2.5.1 Normal Operation

Normal operation is defined as those periods of time when no control rod drives are in
motion. Under this condition, the CRD System provides charging pressure to the HCUs
and supplies purge water to the control rod drives, RIPs ard, CUW pumps, and purge
water to the NBS reference leg instrument lines.

A multi-stage centrifugal pump (C001) supplies the system with water from the
condensate and feedwater system and/or CST. A constant portion of the pump
discharge is continuously bypassed back to the CST in order to maintain a minimum
flow through the pump. This prevents overheating of the pump if the discharge line is
blocked. The total pump flow during normal operation is the sum of the bypass flow,
the FMCRD purge water flow through the flow control valve (F010), the RIP purge flow,
and the CUW pump purge flow, and NBS reference leg instrument purge flow. The
standby pump provides a full capacity backup capability to the operating pump. It will
start automatically if failure of the operating pump is detected by pressure
instrumentation located in the common discharge piping downstream of the drive water
filters.

4.6.6.1 CRD and FMCRD Maintenance Procedures During Maintenance
The following standard supplement addresses COL License Information ltem 4.5.

Fine motion control rod drive (FMCRD) maintenance procedures prohibit coincident
removal of control rod drive (CRD) blade and drive of the same assembly.

Contingency procedures provide for core and spent fuel cooling and mitigative actions
during CRD replacement with fuel in the vessel.

These procedures are in accordance with the guidelines in Section 13.5.

4.6-2 Functional Design of Reactivity Control System
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4A Typical Control Rod Patterns and Associated Power Distribution for ABWR

The information in this appendix of the reference ABWR DCD, including all
subsections, tables, and figures, is incorporated by reference with no departures or
supplements.

As required by Section IV.A.3 of the ABWR Design Certification Rule, the plant-specific
DCD must physically include the proprietary and safeguards information referenced in
the ABWR DCD. Appendix 4A in the reference ABWR DCD references proprietary
information in Figures 4A-1a, 4A-1d, 4A-1e, 4A-2a, 4A-2d, 4A-2e, 4A-3a, 4A-3d,
4A-3e, 4A-4a, 4A-4d, 4A-4e, 4A-5a, 4A-5d, 4A-5e, 4A-6a, 4A-6d, 4A-6e, 4A-7a,
4A-7d, 4A-Te, 4A-8a, 4A-8d, 4A-8e, 4A-9a, 4A-9d, 4A-9e, 4A-10a, 4A-10d, 4A-10e,
4A-11a, 4A-11d, 4A-11e, 4A-12a, 4A-12d,4A-12e, 4A-13a, 4A-13d, and 4A-13e. That
proprietary information is provided in COLA Part 10, has finality in accordance with
Section VI.B.2 of the ABWR Design Certification Rule, and does not constitute a
supplement to or departure from the reference ABWR DCD.

Typical Control Rod Patterns and Associated Power Distribution for ABWR 4A-1/2
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4B  Fuel Licensing Acceptance Criteria

The information in this appendix of the reference ABWR DCD, including all subsections
and tables, is incorporated by reference with no departures or supplements.

As required by Section IV.A.3 of the ABWR Design Certification Rule, the plant-specific
DCD must physically include the proprietary and safeguards information referenced in
the ABWR DCD. That proprietary information is provided in COLA Part 10, has finality
in accordance with Section VI.B.2 of the ABWR Design Certification Rule, and does
not constitute a supplement to or departure from the reference ABWR DCD.

Fuel Licensing Acceptance Criteria 4B-1/2
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4C Control Rod Licensing Acceptance Criteria

The information in this appendix of the reference ABWR DCD, including all
subsections, is incorporated by reference with the following standard departure.

STD DEP Admin

4C.3.4 Reactivity

The reactivity worth of the control rod is determined by the initial amount and type of
absorber material and irradiation depletion. Scram time insertion performance ane-
controlrod-drop-times affects the total reactivity inserted into the core. All of these
effected must be included in the plant core analyses including nuclear, abnormal
operational occurrences, infrequent events, and accidents. The reactivity worth of the
rod must provide, under conditions of normal operation (including abnormal
operational occurrences), appropriate margin for malfunctions, such as two stuck
control rods or accidental control rod withdrawal, without exceeding specified
acceptable fuel design limits.

Control Rod Licensing Acceptance Criteria 4C-1/2
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4D Reference Fuel Design Compliance with Acceptance Criteria

The information in this appendix of the reference ABWR DCD, including all subsections
and tables, is incorporated by reference.

As required by Section IV.A.3 of the ABWR Design Certification Rule, the plant-specific
DCD must physically include the proprietary and safeguards information referenced in
the ABWR DCD. The proprietary information that is referenced in the reference DCD
is provided in COLA Part 10. This material has finality in accordance with Section
VI1.B.2 of the ABWR Design Certification Rule, and does not constitute a supplement
to or departure from the reference ABWR DCD.

Reference Fuel Design Compliance with Acceptance Criteria 4D-1/2
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5.0 Reactor Coolant System and Connected Systems

5.1 Summary Description

The information in this section of the reference ABWR DCD, including all subsections
and figures, as modified by the STP Nuclear Operating Company Application to Amend
the Design Certification rule for the U.S. Advanced Boiling Water Reactor (ABWR),
"ABWR STP Aircraft Impact Assessment (AlA) Amendment Revision 3," dated
September 23, 2010 is incorporated by reference with the following departures.

STD DEP 5.4-1
Figure 5.1-3 Nuclear Boiler System P&ID (Sheet 4 of 11)
STD DEP 5.4-1 (Figure 5.1-3)

CUW piping pressure change to be consistent with Table 5.4-6 is incorporated in
Figure 5.1-3 Nuclear Boiler System P&ID (Sheet 4 of 11) in Chapter 21.

STD DEP 5.4-5 (Figure 5.1-3)
STD DEP 7.3-6 (Figure 5.1-3)
Figure 5.1-3 Nuclear Boiler System P&ID (Sheet 2) is incorporated in Chapter 21.

This figure is modified to reflect STD DEP 7.3-6, change in SRV Position Indication
from LVDTs to limit switches.

STD DEP 7.3-11
Figure 5.1-3 Nuclear Boiler System P&D (Sheets 1-11) is incorporated in Chapter 21.

Changes are made to Sheets 2 and 4 to reflect DEP 7.3-11, Leak Detection and
Isolation System Value Leakage Monitoring.

STP DEP 10.1-3 (Figure 5.1-1)

Summary Description 5.1-1
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MAIN STEAM FLOW
TO TURBINE
> >
MAIN FEED FLOW
FROM TURBINE
PRESSURE | FLOW | TEMPERATURE |ENTHALPY
(MPaA) | (kghn) (°C) (kIf9)
1 CORE INLET 7.4 52.2x10° 278 1227
2 CORE OUTLET 7.2 52.2x10° 288 1500
3 SEPARATOR OUTLET 6
( STEAM DOME) 72 @ 287
4 STEAMLINE 6
( 2ND ISOLATION VALVE) 69 @ 285
5 FEEDWATER INLET (INCLUDES 6
CLEANUP RETURN FLOW) 73 7.78x10 216 926
Figure 5.1-1 Rated Operating Conditions of the ABWR
5.1-2 Summary Description
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5.2 Integrity of Reactor Coolant Pressure Boundary

The information in this section of the reference ABWR DCD, including all subsections,
tables, and figures, is incorporated by reference with the following departures and
supplements.

STD DEP T1 2.3-1 (Table 5.2-6, Table 5.2-7, Figure 5.2-8)
STD DEP T1 2.4-2 (Table 5.2-6, Table 5.2-7)

STD DEP T1 2.14-1 (Table 5.2-6, Figure 5.2-8)

STD DEP 1.8-1 (Table 5.2-1 and Table 5.2-1a)

STD DEP 4.5-1 (Table 5.2-1 and Table 5.2-4)

STD DEP 5.2-2

STD DEP 5A-1 (Table 5.2-9)

STD DEP 7.3-11 (Figure 5.2-8)

STD DEP 7.3-12

STD DEP Vendor

STD DEP Admin

5.2.2.10 Inspection and Testing
STD DEP Vendor

The valves are installed as received from the factory. The GE equipment specification
requires certification from the valve manufacturer that design and performance
requirements have been met. This includes capacity and blowdown requirements.
The setpoints are adjusted, verified, and indicated on the valves by the vendor.
Specified manual and automatic initiated signals for power actuation (relief mode) of
each SRV are verified during the preoperational test program.

5.2.3.2.2.3 Source of Impurities
STD DEP Admin

Condenser tubes and tube sheets materials are reguiredto-be-made-eftitanivm-alloys

specified in subsection 10.4.1.2.3.

5.2.3.2.3 Compatibility of Construction Materials with Reactor Coolant
STD DEP 4.5-1

The construction materials exposed to the reactor coolant consist of the following:

Integrity of Reactor Coolant Pressure Boundary 5.2-1
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(1) Solution-annealed austenitic stainless steels (both wrought and cast), Types
304, 304L, 316EN, 316L, ard XM-19, CF3, CF3A and CF3M.

(2) Nickel-based alloy (including Niobium Modified Alloy 600 and X-750) and
alloy steel.

5.2.4 Preservice and Inservice Inspection and Testing of Reactor Coolant Pressure
Boundary

5.24.22

5.2431

5.2-2

STD DEP Vendor

The design to perform preservice inspection is based on the requirements of ASME
Code Section XI. The development of the preservice and inservice inspection program
plans is based on ASME Code Section Xl, Edition and Addenda specified in
accordance with 10CFR50, Section 50.55a. For design certification, GEToshiba is
responsible for designing the reactor pressure vessel for accessibility to perform
preservice and inservice inspection. Responsibility for designing other components for
preservice and inservice inspection is the responsibility of the COL applicant. The COL
applicant will be responsible for specifying the Edition of ASME Code Section XI to be
used, based on the procurement date of the component per 10CFR50, Section 50.55a.
The ASME Code requirements discussed in this section for preservice and inservice
inspection are based on the edition of ASME Code Section XI specified in Table 1.8-
21.

Piping, Pumps, Valves and Supports
STD DEP 5.2-2

Straight sections of pipe and spool pieces shall be added between fittings. The
minimum length of the spool piece has been determined by using the formula L = 2T
+ 152 mm, where L equals the length of the spool piece (hot including weld
preparation) and T equals the pipe wall thickness. Where less than the minimum
straight section length is used, an evaluation is performed to ensure that sufficient
access exists to perform the required examinations.

Examination Categories
STD DEP 5.2-2

For the preservice examination, all of the items selected for inservice examination shall
be performed once in accordance with ASME Code Section Xl, Subsection IWB-2200,
including essentially 100% of the pressure retaining welds in all Class 1 components,
with the exception of the examinations specifically excluded by ASME Code Section
Xl from preservice requirements, such as surface or volumetric examinations of welds
in lines smaller than NPS 1, volumetric examinations of welds in lines smaller than
NPS 4, VT-3 examination of valve body and pump casing internal surfaces (B-L-2 and
B-M-2 examination categories, respectively) and the visual VT-2 examinations for
categories B-E and B-P__If the as-built design incorporates external Category B-O
control rod drive housing welds, the preservice examination shall be extended to

Integrity of Reactor Coolant Pressure Boundary
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include 100% of the welds in the installed peripheral control rod drive housings only in
accordance with IWB-2200.

5.2.4.3.2.1 Ultrasonic Examination of the Reactor Vessel

5.2511

STD DEP 5A-1

demonstrates-compliance-with-Regulatery-Guide-1-150: The uItrasonlc Svstem for

examination of the reactor vessel meets the gualification requirements discussed in
Subsection 5.2.4.3.4.

Detection of Leakage Within Drywell
STD DEP T1 2.4-2

STD DEP 7.3-11

The detection of small identified leakage within the drywell is accomplished by
monitoring drywell equipment drain sump pump activity and sump level increases. The
equipment drain sump level monitoring instruments will activate an alarm in the control
room when the identified total leak rate reaches 95 114 liters/min.

Equipment drain sump pump activity and sump level increases will be caused primarily
from leaks from large process valves through valve stem drain lines.

The determination of the source of other identified leakage within the drywell is
accomphshed by (1) monltorlng the reactor vessel head seal draln line pressure (2)

&nd NOT USED (3) monltorlng temperature in the SRV dlscharge lines to the
suppression pool to detect leakage through each of the SRVs. All of these monitors
continuously indicate and/or record in the control room and will trip and activate an
alarm in the control room on detection of leakage from monitored components.

Excessive leakage inside the drywell (e.g., process line break or loss-of-coolant
accident) is detected by high drywell pressure, low reactor water level, or high
steamline flow (for breaks downstream of the flow elements). The instrumentation
channels for these variables will trip when the monitored variable exceeds
predetermined limits to activate an alarm and trip the isolation logic, which will close
appropriate isolation valves.

The alarms, indication and isolation trip functions performed by the foregoing leak
detection methods are summarized in Tables 5.2-6 and 5.2-7.

Integrity of Reactor Coolant Pressure Boundary 5.2-3
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Listed below are the variables monitored for detection of leakage from piping and
equipment located within the drywell:

(1)
&
(3)
(4)

(5)
(6)
(7)
(8)
(9)

High drywell temperature
High-temperatdre-in-the-valve-stem-seal{packing)-drairtines NOT USED
High flow rate from the drywell floor and equipment drain sumps

High steamline flow rate (for leaks downstream of flow elements in main
steamline and RCIC steamline)

High drywell pressure

High fission product releases

Reactor vessel low water level

Reactor vessel head seal drain line high pressure

SRV discharge piping high temperature

(10) Feedwater lines pressure difference

5.2.5.1.2 Detection of Leakage External to Drywell
STD DEP T1 2.31

(2)

£3-Within steam tunnel (between primary containment and turbine building):

(a) Highradiatiennmain-steamines{steamtunnel} NOT USED

5.2.5.2.1 Leak Detection Instrumentation and Monitoring Inside the Drywell
STD DEP T1 2.4-2

5.2-4

STD DEP 7.3-11

STD DEP 7.3-12

(1)

Drywell Floor Drain Sump Monitoring

The drywell floor drain sump collects unidentified leakage such as leakage
from control rod drives, floor drains, valve flanges, closed cooling water for
reactor services (e.g., RIP motor cooling), condensate from the drywell
atmospheric coolers, and any leakage not connected to the drywell
equipment drain sump. The sump is equipped with two pumps and special
instrumentation to measure sump fillup and pumpout times and provide
continuous sump level rate of change monitoring with control room indication
and alarm capabilities for excessive fill rate or pumpout frequency of the
pumps. The drain sump instrumentation has a sensitivity of detecting reactor

Integrity of Reactor Coolant Pressure Boundary
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coolant leakage of 3.785 liter/min within a 60 minute period. The alarm
setpoint has an adjustable range up to 19 liters/min for the drywell floor drain
sump. In order to provide early warning of RCS leakage to the operators, a
computer based control room alarm is provided that requires operator action
with an 8 L/min increase in unidentified leakage over four hours.

(2) Drywell Equipment Drain Sump Monitoring

The drywell equipment drain sump collects only identified leakage from
identified leakage sources. This sump monitors leakage from valve-stem-
paekings;the RPV head flange seal; and other known leakage sources which
are piped directly into the drywell equipment drain sump.

(10) &-Vvalre-StemPackingteakageMoenitoring NOT USED

(14) Feedwater Lines Pressure Difference

The Feedwater lines are monitored for excessive pressure differences that
would indicate a break has occurred in one of the lines. Four channels are
provided. A confirmatory high drywell pressure signal is also needed to
initiate a trip of condensate pumps.

5.2.5.2.2 Leak Detection Instrumentation and Monitoring External to Drywell
STD DEP T1 2.31

6y Main-SteamineRadiation-Menitering NOT USED.

Integrity of Reactor Coolant Pressure Boundary 5.2-5
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52541

5.254.2

5.2551

5.2-6

Total Leakage Rate
STD DEP 7.3-12

The total reacto